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(54) Camptothecin derivatives 

(57) A camptothecin derivative comprising a compound of the formula [I]: 

R 1 O 

H5C2 OH 



X 1 — Alk-O 




[I] 



wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of -OH, and Alk is a straight chain or branched chain alkylene group having 
optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups via an amino acid 
or a peptide, or a pharmaceutical^ acceptable sail thereof. Said camptothecin derivatives show enhanced antitumor 
activities but few side effects unlike conventional anticancer agents, and hence, these compounds are extremely useful 
as a medicament. 
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Description 

Technical Field 



Prior Art 

Camptothecin is one of plant alkaloids, and has the following formula: 




5S!2ES5?Ti VeZnTu , kemiC r "f ? WUm ° r aC,iVi,ieS ' and ° ne * Ca •"•*•«*»* Natives, irinothecan 
martet ZwJZ, ppt ,TT 0-[4-(prperKl.no)-1 -p.peridinojcarbonyloxycamptothecin), has already been put on the 
market. However, CPT-11 shows potent antitumor activities in clinical use but also shows severe toxicitv Hke othTr 

709 0 m 99 4 )r n,S ' S ° ,hat CPT - 11 ^ b6en reS,riC,ed ilS ,he ^ eUtiC USe ** <*°i Z cteZS^Tp. 

no«?hi,! h , e h ! ,her hand ' in .° r u er '° enhan ° e the an,i,Umor activit y and also to r ^uce the side effects thereof as low as 
therJw 'hi h compounds having such severe side effects have been studied as to a kind of dru Xtol^sxZ 
herefor, by wh.ch a necessary amount of a drug is selectively delivered into a target tissue EsoedaHv h Zrh^ 

gmmwmmmm 

Brief Des cription of Invention 
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Still further object of the present invention is to provide a process for preparing these camptothecin derivative and 
intermediates therefor. 

Detailed Description of Invention 

The compound of the present invention is a comptothecin derivative comprising a camptothecin compound having 
an aminoalkoxy group or a hydroxyalkoxy group, represented by the formula [I]: 



X 1 — Alk-O 




[I] 



wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
20 atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups via 
an amino acid or a peptide. ... ■ . \ • 

According to the studies by the present inventors, it has been found that the novel camptothecin compound of the 
above formula [I] and a compound which is prepared by combining the compound [I] with an amino acid or a peptide 
25 are both very useful as an intermediate for the desired camptothecin derivative of the present invention, and also that 
they per se have an excellent anti-tumor activity. 

The camptothecin derivative of the present invention includes compounds which are prepared by combining the 
camptothecin compound [I] with a polysaccharide having carboxyl groups via an amino acid or a peptide, for example, 
ones which are prepared by combining a part or all of the carboxyl groups of an amino. acid or a peptide with X 1 of the 
30 compound [I] through acid-amide or ester bonds, followed by combining a part or all of the carboxyl groups of a polysac- 
charide with an amino group of said amino acid or said peptide through acid-amide bonds. More particularly, the camp- 
tothecin derivative of the present invention includes compounds which are prepared by combining the C-terminal car- 
boxyl group of an amino acid or a peptide with X 1 of the compound [I] through acid-amide or ester bonds, followed by 
combining a part or all of the carboxyl groups of the polysaccharide with the N-terminal amino group of said amino 
35 acid or said peptide through acid-amide bonds. . ». 

Each substituent of the compound of the formula [I] of the present invention is explained below. 

The lower alkyl group for R 1 and R 2 when X 1 is a group of the formula: -NHR 2 includes alkyl groups having 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, etc. The substituent of the lower 
alkyl group for R 1 includes, for example, a protected or unprotected hydroxy, mercapto and amino group, and these 
40 groups may optionally be protected by an alkyl group or an acyl group, etc. 

The straight chain or branched chain alkylene group having optionally an oxygen atom in the chain thereof for Alk 
includes a straight chain or branched chain alkylene group having 1 to 6 carbon atoms, for example, methylene, eth- 
ylene, trimethylene, propylene, tetramethylene, pentamethylene, hexamethylene. 1-methylethylene, 1 -methytpropyl- 
ene, 2-methylpropylene, etc.. and a straight chain or branched chain alkylene group having 2 to 6 carbon atoms and 
45 having one or more oxygen atoms in the chain thereof, such as -CH 2 CH 2 -0-CH 2 CH 2 -. -CH 2 CH 2 CH 2 -0-CH 2 CH 2 -, 
-CH 2 CH(CH 3 )-0-CH 2 CH 2 -, -CH 2 CH 2 -0-CH 2 CH 2 -0-CH 2 CH 2 -, etc. 

Among the compounds [I] of the present invention, the compound of the formula [I] wherein X 1 is a group of the 
formula:-NHR 2 i.e. a compound of the formula [I']: 



R 2 NH— Alk-0 




[I'] 



H 5 C 2 OH 
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75 



25 



wherein Ri. R* and Alk are the same as defined above, is preferable, and more particularly, among the compounds 
[I], the compound of the formula [I'] wherein Ri is an unsubstituted lower alkyl group, R 2 is hyTogen atom T "s a 

Among the compounds [I], the compound of the formula [I] wherein Ri is ethyl group, and Xi-Alk-O- is 3-amino 
propyloxy group which is bonded at the 10-position of the camptothecin nucleus, is most preferable 

wl£rl S H CCr ! a ? e h ? Vin9 C u rb ° Xyl 9r ° UpS inC ' UdeS ,he same as ,hose as disclo «^ the above mentioned WO 
11 11 J« * '.^'^es po^saccharides having originally carboxyl groups in the structure thereof (e.g. hyalu on,c add 

If 8C ' Ch ° ndr0 ' 1,n ' h8parin ' etC ) ' and Polysaccharide having originally no carboxyl groupie g pi 
hLT: T • h ma " nan - chl,ln ' mannoglucan, chitosan, etc.) but being introduced thereto carboxyl groups Among 
T 'ir PeC>aHy Pref6rable ' partiCUlarly deXtran havin 9 an average Jo ellar weight of 

e"kag« 

fhir 3 ,^ k ■ ' P - THe P o| y sacch a^es having originally no carboxyl group but being introduced 

orouns oi "TS T"" ^ PreP8red by a par, or al, ol hydrogen atoSJ^SS 

groups of polysaccharides having originally no carboxyl group with a carboxy-C, 4 alkyl group ^ 

tr«In p °f accharide havin 9 ca 'boxyl groups" of the present invention also includes ones which are prepared bv 

ITZl^^T °? K Vir L 9 "° Carb0Xy ' 9r ° UP With 3 r6dUCin 9 a 9 ent ' and ,hen flowed ^ sXt tulg 

the hydrogen atoms of a part or all of hydroxyl groups o, the product with a carboxy-C, 4 alkyl group 

The alkyl mo.ety of the carboxy-C,^ alkyl group may be either a straight chain a k}l group or a branched chain 
a*y. group. Preferable carboxy-C^ alkyl group is, for example, carboxymethyl group ^arb^xyethy groura'a" 
boxypropy. group, 1 -me,hy.-3-carboxypropyl group, 2-methyl-3-carboxypropyl group, ^carboxybutySp ^t'c Ind 
ca boxymethylgroupand^arboxyethylgrouparemore preferable. In^Z^l^^.o^Z^^^ 
carboxyl groups is preferably a carboxymethylated dextran or pullulan poiysaccnanae naving 

When introducing a carboxyalkyl group into polysaccharides, the degree of the introduction thereto is expressed 

s which is defined by a number ° f ^ p« a «~ -idtr : s szs 



40 



SO 



ss 



Degree of Substitution = Number o* carboxyalkyl groups in the molecule 
Total number of sugar residues in the molecule 

Z^SSS^"^^ 9roup ' ,he de9ree of subs,i,ution is occasional,y * *• 

•h. hT 6 " P 0 '^^ 3 ^ 6 iS PU,,Ulan ' dextran or mannoglucan, and all of the hydroxy groups thereof are substituted 
subs,,,u,lon thereof * 3. and preferable degree o, substitution is in the range of 0 3 t ™ eSUbS,ltUted - 

XUe^TtlX^T* IS Cmn ,' a 1 d a " ° f the hydr0Xy 9>0UPS ,hereof are substituted, the degree of substitution 
thereof is 2, and preferable degree of substitution is in the range of 0 3 to 0 8 

in .h* ™ d ^; ? iS eSS T, i£ " thS P 0| y saccha "cie of the present invention should have at least one carboxyalkyl group 
2 fnT f ° r Saccharides having originally carboxyl groups. Thus, polysaccharides with the de£ee 

of substitution of 0 should be excluded from the polysaccharide of the present invention 9 

The polysaccharide having carboxyl groups may be prepared by the method disclosed in WO 9 4/19376 
nrn TT t k ,n,erven es between a camptothecin compound [I] and a polysaccharide having carboxvl 

SZonZTj IT"' r in ° aCidS 3nd Syn,h6,iC amin ° acids < includi "9 D " a -ino acid, L-amto acid a m S 
ZZ nl also includes erther neutral amino acids, basic amino acids or acidic amino acids. Moreove^the amino 
acid o, the present invention may be not only a-amino acids but also P -amino acids, yarning acids c-Stee 

.hil'iTJ ' rt ° r e T P ! e ' 9lyCine> a - a ' anine ' P - a ' anine ' Valine ' leucine ' *°^™> ^rine. threonine cysteine Te- 
thionine. aspamc acd, g.utam.c acid, lysine, arginine, phenylalanine, tyrosine, histidine, tryptophan. proSTyd'Z- 
proline. y-aminobulync acid, e-aminocaproic acid, etc. proline, nyoroxy 

mm™ H eP,i ,K e V™ PreSen ' inVenti ° n inC ' UdeS Pep,ides derived ,rom ,he above amino acids, or peptides having 
compounds other than ammo acids in the part of the chain thereof. For example, a dicarboxylic acid «S msS 
so d. a d,am,ne such as ethylenediamine, or a diol such as ethyleneglycol may exist in the 

chirfdJ : pe P tide K chain - Besides . binding site of the peptide chain to the carboxyl groups oHhe polysac^ 

char.de usually starts from the N-terminus of the peptide chain through acid-amide bonds. When a oas^amino add 
(eg. .y S1 n) ex.sts ,n the peptide chain, the binding site of the peptide chain may be reversed by btnSh^mino 
oZ pLS c a h T aC ' d W " h Carb ° Xy ' 9r ° UpS °' 3 P°'V sa -baride, and binding an a-amino group with the C^rmTnus 

m0 r« n^. Pe M deS m l y be °T composed oi more than one amino acid, i.e. ones having more than one amino acid 
more preferably ones having 2 to 5 peptide chains. Suitable examples of peptide chain are -Gly^ly-L- or D-Phe G^,' 
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-Lor D-Phe-Gly- -L or D-Tyr-Gly, -L or D-Leu-Gly-, -Gly-Gly-, -Gly-Gly-Gly-. -Gly-Gly-Gly-Gly- or -Gly-Gly-Gly-Gly- 
Gly-and peptide chains containing these sequences (the N-terminus of the these peptides or peptide chams containing 
these sequences is introduced onto the carboxyl groups of a polysaccharide). Among these peptides. -Gly-Gly-L or 
D-Phe-Gly-. -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-. -Gly-Gly-Gly-Gly-Gly-, -L or D-Phe-Gly- and -L or D-Leu-Gly- 

AmongThem bl -Gly-Gly-L-Phe-Gly. -Gly-Gly-. -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-, -L or D-Phe-Gly- are most prefera- 

'bis * > ' ** * 

6 ' The camptothecin derivatives of the present invention may usually"' be prepared by combining the compound [1] 
with an amino acid or a peptide, followed by reacting the product with a polysaccharide having carboxyl groups. 

When * of the formula [I] is a group of the formula: -NHR 2 , the compound [I] is combined with the C-termmal 
carboxyl group of an amino acid or a peptide through acid-amide bonds. When of the formula [I] is a group of the 
formula- -OH, the compound [I] is combined with the C-terminal carboxyl group of an amino acid or a peptide through 
ester bonds. In this case, it is preferable to protect other functional groups of the amino acid or the peptide which do 
not participate in said acid-amide bonds or ester bonds, for example, the N-terminal amino group or other carboxyl 
qroups are protected in a conventional manner, prior to the reaction of the compound [I] and an ammo acd or a pepUde^ 
The protecting group may be any protecting groups which are conventionally used for protection of ammo acds, and 
the protecting group of amino group is, for example, t-butoxycarbonyl group, p-methoxybenzyloxycarbony group, etc.. 
and the protecting group of carboxyl group is, for example, a lower alkyl group (e.grt-butyl group), benzyl group etc. 

The production of the above mentioned acid-amide bonds or ester bonds between X> of the compound [I] and an 
amino acid or a peptide is carried out by a conventional method, for example, by reacting in the presence of a con- 
densing agent in a suitable solvent. The solvent includes, for example, dimethylformamide, aceto^r.le, chloroform, 
methylene chloride, etc., and the condensing agent includes, for example, dicyclohexylcarbodnmide. 1 -(3-dimethyl- 
aminopropyl)-3-ethylcarbodiimide hydrochloride, etc. 

The camptothecin compound prepared by combining the compound [I] with an ammo acd or a peptide, after re- 
moving protecting groups of amino group therefrom when amino group thereof is protected, is reacted with a polysac- 
charide having carboxyl groups, to give the desired camptothecin derivatives of the present invention. In this reaction, 
a part or all of the carboxyl groups of the polysaccharide are combined with the N-terminal amino group of the amino 
acid or that of the peptide which is previously bonded to the camptothecin compound [I], through ac.d-am.de bonds. 

The reaction of the camptothecin compound which is produced by combining the compound [I] with an ammo acd 
or a peptide, and a polysaccharide having carboxyl groups is carried out by a conventional method, for example in 
the presence of a condensing agent in a suitable solvent.. The solvent includes, for example, water, ethano dimeth- 
ylformamide, or a mixture thereof, and the condensing agent includes, for example, 1 -(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride, 2-ethyloxy-1-ethyloxycarbonyl-1,2-dihyd roquinoline, etc. 

In the camptothecin derivatives ol the present invention, the ratio of the polysaccharide and the camptothecin 
compound [I] which is an active ingredient may be selected according to the kinds of the polysaccharide to be used 
but the content of the camptothecin compound [I] in the camptothecin derivative is preferably in the range of 0.1 to 20 
% by weight, more preferably in the range of 2 to 10 % by weight, when the polysaccharide is pullulan. dextran, chrtm 

or mannoglucan:- '"• ' - ' ' 

When dextran is used as a polysaccharide in the present invention, the average molecular we.ght of the camp- 
tothecin derivative of the present invention is preferably in the range of 30,000 to 500,000, more preferably, in the 
range of 60,000 to 200,000, determined by the GPC analysis. 

The camptothecin derivatives of the present invention thus obtained may be converted into a pharmaceutical^ 
acceptable salt thereof, if necessary. The pharmaceutical^ acceptable salt includes, for example, salts with an alkali 
metal or an alkaline earth metal (e.g. sodium salt, potassium salt, calcium salt, etc.). or salts with an amino acd (e.g. 
arginine salt, lysine salt. etc.). 

The camptothecin compound of the formula [I] may be prepared by the following Reaction Scheme 1 
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Reaction Scheme 1 



X 2 — Alk—O 
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X 2 — Alk—O 




H 5 C 2 OH 



(3) 
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X 1 — Alk—O 




H 5 C 2 OH 



[I] 



Th»tf 1 P 9 1 gr °" p - N < R2 >- 01 a P TOtecti "9 SroupO, and R1. and Alk are the same as defined above 
That .s the amrnocarbonyl compound (1) is condensed with a known pyranoindolidine (2) (cf ENK22MO I M bv 
a method known as Friedlander condensation reaction (ct. Organic Reactions 28 do 37 202 John w^f* q ' V 

lompo^r (1982)) ' ,0 "° Wed ^ rem ° Vin9 " Pr ° ,eC,i " 9 9r ° UPS ^hSc; t P o P g - e ^SoZ^ 

m! reaC,i ° n "^fT R1 may bS in,roduced afler said Friedlander condensation reaction 
instead of the compound (1 ), a compound of the formula (1 ) wherein R1 is a hydrogen atom is condensed with the 

E ( 2) ^ ' C ° ndensa,io " reac,i °^ and «he resuiting condensed product is su bj ec"ed"o radta. re 
atom or a reactive group) to give the desired compound [I] 1 nyarogen 

of iTSSlJSl - 0< aminOCarb ° ny ' C ° mP0Und 0) " ,hS abOVe Reac,ion Sche ™ 1. when using a compound 



ss 



X 3 -Alk-0 -4^11 ° 
^^NH 2 



[II] 



2^5 f iS R3 " N(F l 2) " ° f R3 '°"' R3 iS 9 9r ° UP WhiCh iS prepared b * rem °™9 a hydroxy group from the carboxvl 
group of an am.noac.d or pept.de having a protected amino group, and R1.R* and Alk are the same aJlSiSSSj 
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a camptothecin compound wherein the camptothecin compound [I] and an amino acid or a peptide are combined may 

Restarting aminocarbonyl compound (1 ) wherein X* is a protecting group-N(R2)- may be prepared by the following 
Reaction Scheme 2. 

Reaction Scheme 2 

Protection Tosylation or 
of amino group mesylation 
H(R2)N-Ak-OH ^Prot-(R2)N-*k-OH ^ProHR 2 )N^k-0-T 

R 3 



HO 



O-T ><?Y^OH 
" ^NQ 2 




wherein R 1 and Alk are the same as defined above, R 3 is a substituted or unsubstituted lower alkenyl or alkyl group, 
R 4 is a protected aminoalkyl group, Prot is a protecting group and T is a tosyl group or a mesyl group. 

A protecting group is introduced onto the aminoalkanol, H(R 2 )N-Alk-OH, to give a protected ammoalkanol (a), 

35 which is tosylated or mesylated to give a compound (b) wherein the hydroxy group is activated. On the other hand, a 
Grignard reagent (R 3 MgBr) is reacted with a hydroxy-substituted o-nitrobenzaldehyde, and the resulting compound 
(c) is reacted with the previously prepared compound (b) to give a compound (d) wherein the phenolic hydroxy group 
is alkylated The compound (d) is treated with an oxidizing agent, for example, active manganese dioxide to give a 
ketone compound (e), followed by subjecting the compound (e) to catalytic reduction in the presence of a suitable 

40 catalyst such as Pd-C to give a compound may be isolated from the reaction mixture but can be used in the 
condensation reaction with the compound (2) without purification or isolation. 

In the above Reaction Scheme 2, a protecting group of amino group in R 4 of the ketone compound (e) is removed 
by a conventional manner, and the resulting product is reacted with an amino acid or a peptide having a protected 
amino group The resulting product is subjected to catalytic reduction in the same manner as the reduction of the ketone 

45 compound (e) to give the aminocarbonyl compound (1 ) wherein the protecting group in X 2 is replaced by a group which 
is prepared by removing a hydroxy group from the carboxyl group of an amino acid or peptide having a protected ammo 
group. 

Among the starting aminocarbonyl compounds (1) in the above Reaction Scheme 1, the compound (1) wherein 
X 2 is a protecting group-O- is prepared by the following Reaction Scheme 3. 
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Reaction Scheme a 
OR 5 



H0 X l r6q 9 RS 1) Protection of 

>$Y^oR 5 HO-Alk-X 3 ><?Y^OR5 hydr ° Xy 9r0Up 

^^*N0 2 \^ NO , 2) Hydrolysis 



rT^T M9Br (^r^OH Mn0 2 




R 7 0 

H 2 /Pd-C 
^^N0 2 
(e 1 ) 




S££ £££ ?£^Z£Z£Z£ * * — - ~* * - - -o 9 en atom, R e is . 

imethylsilyl group, etc. and ,he aceta, pL^thSSSS is sSS ,2 h h "! ^k^* ^P' 6, by , * U, y ,d - 
nitrobenzaldehyde derivative, which i reacted wfth a G Z 1 n ~ ! «° ^ydrolys.s lo give an alkoxy-substituted o- 
to givea compound (cT). The conv^^S^^S 9 *" ^ manner as in Reac,ion Sch *™ 2 

acid or a peptide having a protected amino grouch i^SS asTn .hf ,hf ° U9h eS,er b ° nd W " h an amin ° 
then the resulting product is subjected to catalytic eductfo^n th™ Preparat.on of the compound [I], and 

(ei) to give a compound [II]. — me same manner as in the reduction of the compound 

solution, suspension, emulsbn, etc ) V U8ed ,he ,orm of a ,K l uid Preparation (e.g. 

of 0.1-10 mg/kg/day, converted into the dose of lie 11!? °° 2 " 50 "W^* ™>«» preferably in the range 
hydrochloride when X i is a group of the i foSuU * amp, ° ,hec '" «*Wd PI or the camptothecin compound [I] 

- - a E m - = - 9 -reo, are illustrated in more detail by the 
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Example 1 

Preparation of lO-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 
5 (1) Preparation of 3-t-butoxycarbonylaminopropanol 

3-Aminopropanol (6.0 g) is dissolved in methylene chloride (50 ml), and thereto is added dropwise with stirring di- 
t-butyl dicarbonate (1 8.3 g) under ice-cooling. The mixture is stirred at room temperature for 2 hours, and concentrated, 
and the residue is purified by silica gel column chromatography to give 3-t-butoxycarbonylaminopropanol (13.98 g) as 
10 a colorless oil. . 

Yield: 99.9% 

IR(Neat): v max cm ' 1 = 3380, 1790 

15 NMR (300 MHz 6 CD + a2 6™«=1.45 (9H, e). 1.62-1.72 (2H, m). 3.0 (1H, brs), 3.29 (2H, dd, J=12Hz, 6Hz). 3.66 

(2H, dd, J=12Hz, 6Hz), 4.80 (1H, brs) 

(2) Preparation of 3-t-butoxycarbonylaminopropyl tosylate _ w 

20 3-t-Butoxycarbonylaminopropanol (10.0 g) is dissolved in methylene chloride (100 ml), and thereto are added with 

stirring triethylamine (8.66 g) and tosyl chloride (1 6.3 g) under ice^ooling, and the mixture is stirred at room ^ rature 
overnight The reaction mixture is concentrated, and the residue is dissolved in a mixture of water and ethyl acetate 
The organic layer is separated, washed with a saturated sodium chloride solution, dried over sodium suMate, and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give 3-t-butox- 

25 ycarbonylaminopropyl tosylate (1 5.37 g) as a pale yellow oil. 

Yield: 82% 

IR (Neat): v max cm - 1 =3400, 3340, 1700, 1600: 

so NMR(300 MHz 2 CDCy a+ 8™S=1 .42 (9H, s). 1 .78-1 .90 (2H, m), 2.45 (3H, s), 3.11 -3.22 (2H, m). 4.09 (2H, t, J=6Hz). 

4.5-4.65 (1 H, m), 7.36 (2H. d, J=8Hz). 7.77-7.83 (2H. m) 

(3) Preparation of 1-(5'-hydroxy-2'-nitrophenyl)-2-propen-1-ol 

as 5 -Hydroxy-2-nitrobenzaldehyde (6.0 g) is dissolved in dry tetrahydroturan (90 ml), and thereto is added dropwise 

with stirring vinylmagnesium bromide (2.3 equivalents) under -78'C. The mixture is gradually warmed and after the 
reaction is completed, to the reaction mixture is added 1 N hydrochloric acid. The mixture is extracted with ethy acetate 
and the organic layer is separated, washed with a saturated sodium chloride solution, dried over sodium sulfate and 
concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give 1-(5-hy- 

40 droxy-2'-nitro-phenyl)-2-propen-1 -ol (5.09 g) as a yellow brown powder. 

Yield: 73 % 

M.p.: 126-130°C 

IR (Nujol): v ma / r "- 1 =3440, 1600 

NMR : S?MHz! CTCW: 6™s =2 . 4 (1H. br), 5.19 (1H, dd, J=10.5Hz. 1.5 Hz), 5.38 (1H. dd, J=17Hz ; 1.5Hz), 5 89 
(1 H, m), 6.08 (1 H, ddd, J=17Hz, 1 0.5Hz, 5Hz), 6.80 (1 H, dd, J=9Hz, 3Hz), 7.22 (1 H, d, J=3Hz), 7.97 (1 H, d, J=9Hz), 
9.90 (1H, brs) 

so (4) Preparation of 1 -[543M-butoxycarbonylaminopropyloxy)-2'-nitrophenyl]-2-propen-1 -ol 

1 -(5'-Hydroxy-2'-nitrophenyl)-2-propen-1 -ol (2.0 g) is dissolved in dry DMF (100 ml) and thereto are added sodium 
iodide (1 equivalent), potassium carbonate and 3-t-butoxycarbonylaminopropyl tosylate (1.5 equivalent). The mixture 
is stirred at 50»C for 6 hours, and thereto is added ethyl acetate. The mixture is washed with a saturated sodium 
ss chloride solution and dried over sodium sulfate. The residue is purified by silica gel column chromatography to give 1 
-[5'-(3'-t-butoxycarbonylaminopropyloxy)-2'-nitrophenyl]-2-propen-1-ol (3.53 g) as a pale brown caramel. 

Yield: 98 % 
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IR (Neat): v^cm-^3400, 1690, 1680 
Mass: m/z= 375 (M+Na + ) 
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NMR (300 MHz, CDCI 3 ): 5™s =1 44 , QH , 1 Q 
(1H. **. J= 17Hz. ,0.5Hz. 5Hz), 6.86 (1„, ^ J* ^ « gKJ-H* 6.08 

(5) Preparation o, H5--(3"-«-bu,oxycar b on y ,am i noprop y ,ox y ,-2^i,ropheny, ] . 2 .p r open-l-on e 

the inorganic matsria.s are removed by fillratfon trough a Z ^r^ ^^ ^ *° reaction is ccmpLti. 
for 6 hours, and thereto is added ethyl acetate Th mtou™ fsl/hLn ,h ° f " ,rate iS c ™^ed. stirred at 50»C 
dned over sodium sulfate. The residue is purLd by 8 oe! cTumn ,7 ' Sa,Ufa,ed S ° diUm Ch '° ride so,u,ion ' and 



M.p.: 65-71 °C 
Yield: 63 % 

IR (Neat): v max cm-i =3350 1700 
Mass: rrvz=351 (M+H+) 



NMR (300 MHz, CDCI 3 ): 5™s =1 44 , gH , 

4-67 (1H, brs), 5.85 ( 1H. d, J=17 5 Hz) 6.02 J' S 6 BP MM E*" * ^ HZ) ' ^ 16 < 2H ' 

J=3Hz), 7.03 (1H, dd, J=9Hz, 3Hz), 8.17 (1 H, d, J =9Hz) =175H2 ' 1 °- 5H2) * 6 82 (1H " * 
(6) Preparation of H5'-(3M-butoxy^^ 

The catalyst is removed by filtration, and 

chromatographytogive H5^(3'-t*ut^ res ' due ,s by silica gel column 

Powder. y a ™nopropyioxy)-2 -aminophenyl]-propan-1 -one (248 mg) as a yellow 



M.p.: 112-115°C 
Yield: 83 % 

IR (Nujol): v max cm-i =3450> 3400> 3340 17Q 
Mass: m/z=323 (M+H+) 



NMR (300 MHz, CDCL): 6TMS =1 21 , 3H t . 7H _. , AK /OLJ x 

(2H. q. J=6 .5Hz), 3.97^, ,. J=6 ^4^^,^ ^^S! iff 2 (2H ' * J = 7 - 5 ^' 3 33 
3Hz), 7.24 (1H. d. J=3Hz) ' 1 96 (2H ' brs) ' 6 62 < 1H - d - J=9Hz), 6.95 (IH, dd, J=9Hz. 

(7-1) Preparation o, fO-(3M-b Ul oxycarbonylaminopropy.oxy)-7-e,hy,.( 2 0 S )-camp.o.hecin 

toluenesulfonic acid (1 34 mg). and the mixture is refluxeri V^^t^^'ndohdine-S.e, 10(4H)-trione (1 .85 g) and p- 
under reduced pressure, and the resTduJTs pu2 * ** ^ » — ".rated 

ony.aminopropy.oxyJ-z-ethyl-^OSJ.camptothecin ( 2 .47 JS a pale yXw ^def^ '° 9iVe 10 ^-«-butoxycarb- 



M.p.: 1 96-201 "C (decomposed) 
Yield: 64 % 

IR (Nujol): v max cm., =3450 3385i 
Mass:m/z=550 (M+H + ) 



NMR (300 MHz, CDCI,V STMS-, 03 „ H . . , CLJ . , „„ ,„ 
204-2.16 ( 2H , m), 3.12* 2H. q~J^7 5Hz) 3 41 = (2H q J-6Hz) 3 91 iih^'' 146 ^ S >' 1 - 62 " 1 - 98 W 
5-21 (2H, s), 5. 29 ( 1H , d, J=16Hz), 5.74 1H d j-16Hz) 7 28 ' ^' ^V* (2H> *■ J=6H2 >' 4 84 ( 1H ' ^ 
(1H. s). 8.12 (1H, d. J=9Hz) Z) ' 7 28 (1H> d ' J=3Hz >' 7 43 HH, dd, J=9Hz, 3Hz). 7.60 
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(7-2) Preparation of 1 0^S'-acetylaminopropyloxyJ^-ethyl-taOSJ-camptothecin 

The corresponding starting compounds are treated in the same manners as in the above (1) to (7-1) to give 10- 
(3'-acetylaminopropyloxy)-7-ethyi-(20S)-camptothecin. 

M.p.: 240-245°C (decomposed) 

IR (Nujot): v max cm - 1 =3405, 3330, 1730, 1680. 1655 

Mass: m/z=492 (M+H + ) 

NM R (300 MHz, d 6 -DMSO): 5™s =0 .B8 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.82 (3H. s), 1.80-2.0 (4H, m), 
31-32(2H m) 3 26 (2H, dt, J=13Hz, 6Hz), 4.21 (2H, t, J=6Hz), 5.26 (2H, s), 5.42 (2H. 8), 6.51 (1H, s). 7.25 (1 H, 
s), 7.45 (1 H, d, J=3Hz), 7.49 (1 H, dd, J=9Hz, 3Hz). 7.98 (1 H, t, J=5Hz), 8.05 (1 H, d, J=9Hz) 

(8-1) Preparation of lO-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride 

10-(3 , -t-Butoxycarbonylaminopropyloxy)-7-ethyi-(20S)-camptothecin (641 mg) is dissolved indioxane (10 ml), and 
thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane (11 ml) in an ice-bath. The mixture is stirred 
at room temperature, and after the reaction is completed, isopropyl ether (1 5 ml) is added to the reaction mixture. The 
mixture is stirred, and the precipitated powder is collected by filtration, washed with ether, and dried under reduced 
pressure. The resulting powder is dissolved in water, and lyophilized to give 10-(3'-aminopropyloxy)-7-ethyl-(20S)- 
camptothecin hydrochloride (563 mg) as a yellow powder. 

M.p.: >218°C (decomposed) 
Yield: 99 % 

IR (Nujol): v max cm - 1 =3370, 1745, 1655 
Mass- m/z=450 [(M-CI")+] 

NMR (300 MHz, d 6 -DMSO): 6™s =0 .88 (3H. t, J=7Hz), 1.32-(3H. t, J=8Hz), 1.78-1.95 (2H. m), 2.08-2.19 (2H, m), 
3.0-3.1 (2H, m), 3.13-3.25 (2H, m), 4.32 (2H, t, J=6Hz), 5.32 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.5-7.56 (2H, m), 
7.99 (3H, brs). 8.11 (1H, d, J=l0Hz) 

(8-2) Preparation of iO-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride 

The product obtained in the above (7-2) is treated with hydrochloric acid-methanol to give 10-(3'-aminopropyloxy)- 
7-ethyl-(20S)-camptothecin hydrochloride. The physical properties of the product are identical to those of the compound 
obtained in the above (8-1). 

Example 2 

Preparation of lO-(2'-aminoethyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(2'-Aminoethyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder 

M.p.: > 249°C (decomposed) 
Yield: 97 % 

IR (Nujol): v max cm - 1 =3400, 1745, 1655, 1620 

Mass: m/z=436 [(M-CI") + ] ^ , ^ /OLJ 

NMR (300 MHz, cL-DMSO): S™s =0 .88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.80-1.94 (2H, m), 3.21 (2H, q, 
J=7Hz), 3.27-3.37 (2H, m), 4.45 (2H, t, J=5Hz), 5.31 (2H. s), 5.43 (2H, s), 7.28 (1H, s), 7.54-7.58 (2H. m). 8.13 
(1H. d, J=10Hz), 8.31 (3H, brs) 

Example 3 

Preparation of lO-(5'-aminopentyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(5'-Aminopentyloxy)-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder. 

M.p.: > 179°C (decomposed) 



11 



10 



1S 



20 



EP 0 757 049 A1 

Yield: 98 % 

,R ( KBr ): V max cm-1 =3420,1745,1660 1615 
Mass: nVz=478 [(M-C|-) + ] 

NMR (300 MHz, ck-DMSOV 5Tms_ 0 oh t i -7 CLJ . . ^ 

m). 1.80-1.91 (4H^m), 2 77-2 88 f 2H I m 1 £ ^ ou' (3H ' *' J=7 - 5H * 149 " 1 - 59 »t m), 1.63-1 73 (2H 
d H, s), 7.48-7.53 fffi m ), 7« (S^^K i^" 1 ^ ^ 5 ^ * 5 43 »H."5 S 

Example 4 

Preparation of 9-(3--aminopr O p y ioxy).7-ethyl-(20S)-camp»othecin hydrochloride: 

9 -(3.Arninoprop y ,o^ 
Example 5 

Preparation o, 11-(3'-aminopropy to xy)-7-e,hyi.(20S)<amp,o,hecin hydrochloride: 

1 1 1 -(3--Aminopropy,oxy)- 7 .e,hy H2 0S)-camptothecin hydrochloride is obtained in the same manner as in Exampie 
Example 6 

Preparation of 10-[ 2 '-( 2 "-aminoethy,oxy)ethy,oxy ] -7-ethy,, 2 0S)-camptothecin hydroch.oride: 

in ExZeTaTa^^ **™>*. is obtained in the same manner as 

M.p.: > 135°C (gradually decomposed) 
IR ( KBr ): v max cm-i =34 05, 1745, 1655, 1615 
Mass: m/z=480 [(M-C(-)+] 
NMR (300 MHz, dU-DMSOV 5 t ms_ 0 rr nu * i CL , * - « 

m), 3.20 ( 2H , q, 5 7 .5Hz). 3.75 ^l^i^^* C*. "ft 2-97-3.06 ( 2 H. 
7.29 (1H, s), 7. 52 -7.56 (2H. m). 8.10 (1H, d, fiSSla^ SJ* ^ R3 ° W S) ' 5 43 < 2H - *>■ 

35 Example 7 

Preparation of lO-Ca-.methy.aminopropyioxyJ^ethyH^-camptomecin hydrcchioride: 

- ampfe^^ 

M.p.: >180°C (decomposed) 
Yield: 97 % 

IR (KBr): v raax ««-i =3410, 1745, 1660, 1615 
45 Mass: m/z=464 [(M-Cf-)+] 

NMR (300 MHz, d 6 -DMSOV STms-q do ,ou t t -» CLJ v _ 

m), 2.57-2.61 (3H.m). 3.17-3 24 (4H mf! 33 Si ^ BH^f^St 7 5HZ) ' 1 8 °- 1 ' 94 < 2 ^ "ft ^16*24 (2H, 
(2H. m), 8.10 (1H. d, J=10H 2 ), 9.00 (2H bi) ' ' ^ 5 43 ^ &) ' 7 28 (1H ' S >' 7 - 52 " 7 - 5 5 

50 Example 8 
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catalytic amount of 4-dimethylaminopyridine (DMAP) is added thereto, and the mixture is stirred at room temperature. 
After the reaction is completed, the mixture is concentrated under reduced pressure, and extracted with chloroform. 
The extract is purified by silica gel column chromatography to give lO-[3'-(t-butoxycarbony|.L-tyrosylamino)propyloxy]- 
7-ethyl-(20S)-camptothecin (181 mg) as a pale yellow powder. 

Yield: 62 % 

IR (Nujol): v max cm - 1 =3280, 1750, 1710 

NMR (300 MHz, ^DCl!):^™^ 0.92 (3H, t, J=7Hz), 1 .31 (3H, t, J=7.5Hz), 1 .41 (9H, s), 1 .75-2.02 (4H, m), 2.86-3. 1 0 
(4H m) 3 3-3 6 (2H. m), 3.8-4.0 (2H, m), 4.24-4.38 (1H, m), 4.78 (1H, brs), 5.00 (2H, s), 5.21 (1H, d, J=16.5Hz), 
5.26-5 37 (1H, m), 5.64 (1H, d, J=16.5Hz), 6.56 (1H, br), 6.81 (2H, d, J=8.5Hz), 7.06 (2H, d, J=8.5Hz), 7.12 (1H, 
d, J=2.5Hz), 7.22-7.31 (1H, m), 7.60 (1H, s), 8.16 (1H, d, J=9Hz) 

(2) Preparation of iO-[3'-(L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[3 , -(t-Butoxycarbonyl-L-tyrosylamino)propyloxy]-7-ethyl-(20S)-camptothecin (157 mg) is dissolved in dioxane 
(5 ml) and thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane (2 ml) in an ice-bath. The mixture 
is stirred at room temperature, and after the reaction is completed, to the mixture is added isopropyl ether (20 ml). The 
mixture is stirred and the precipitated powder is collected by filtration, washed with ether, and concentrated under 
20 reduced pressure. The residue is dissolved in water, and lyophilized to give 1 0-[3'-(L-tyrosylamino)propyloxy]-7-ethyl- 
(20S)-camptothecin hydrochloride (120 mg) as a yellow powder. 

M.p.: >190°C (decomposed) 
Yield: 84 % 

25 |R (Nujol): v max cm - 1 =3375, 3240, 1740 

N MR ( 300 MHz d^DMSC): 5™s =0 .88 (3H, t, J=7Hz), 1 .32 (3H, t, J=8Hz), 1 .75-1 .98 (4H. m), 2.93 (2H, d, J=7Hz). 
3 14-3 43 (4H m), 3.87 (1H, t, J=7Hz), 4.05-4.23 (2H, m), 5.30 (2H, s). 5.43 (2H, s), 6.71 (2H, d, J=8.5Hz), 7.03 
(2H, d, J=8.5Hz), 7.28 (1H, s), 7.43-7.54 (2H, m), 8.09 (1H, d, J=9Hz), 8.3 (3H, m), 8.66 (1H, t, J=5Hz) 

30 ^ 

Example 9 

Preparation of i0-[3 , -(glycy!amino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

35 io-[3 , -(Glycylamino)propyloxy]-7-ethy!-(20S)-camptothecin hydrochloride is obtained in the same manner as in 

Example 8 as a yellow powder. 

M.p.: >190°C (decomposed) 
Yield: 93 % 

40 |R (Nujol): v max cm - 1 =3355, 3225, 1745, 1655 

Mass: m/z=507 [(M-CI") + ] . v „ ^ „ ^ /OLJ 

NMR (300 MHz d e -DMSO): 5™s =0 .85 (3H, t, J=7.5Hz), 1.32 (3H, t, J=8Hz), 1.79-1.94 (2H, m), 1.94-2.06 (2H, 
m) 3 20 (2H, q), 3.37 (2H, q), 3.52-3.60 (2H, m), 4.28 (2H, t, J=6Hz), 5.29 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 
7.47-7.56 (1H, m), 7.51 (1H, s), 8.09 (1H, d, J=9Hz), 8.20 (3H, m), 8.71 (1H, t, J=5.5Hz) 

45 

Example 10 

Preparation of i0-[3'-(L-serylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

so (1 ) Preparation of 1 0-[3 , -(t-butoxycarbonyl-L-serylamino)propyloxy]-7-ethyl-(20S)-camptothecin 

10-(3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (320 mg) is treated in the same manner as in 
Example 8-(1 ) to give 1 0-[3'-(t-butoxycarbonyl-L-serylamino)propyloxy]-7-ethyl-(20S)-camptothecin (351 mg) as a pale 

yellow powder. 



55 



M.p.: 123-129°C 
Yield: 84 % 

IR (Nujol): v^m-1^305, 1750, 1705 
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Mass: m/z=637 (M+H+) 



NMR (300 MHz, CDCUV 5Tms_ innnM ♦ , , u , . 
(2H. m). 2.94-3.15 (2H !n , 3.53-3 64 2H mf 3 66 3 77 VlV^ ^ W S) ' 1 7 " 195 < 2H ' 2 08-2.20 
(1H, m). 5.05 (2H, s), 5.26 (1H o I Si2« £ 7n m m I ^i"^ 4 12 0K * J=4 Hz >' 418 (2K t, J=6Hz) 4 2-4 3 
(1H. dd. J=9Hz, 3 Hz), T*^,^^!^ J=16H2 ^ 5 74 HH. C J^.SHz), 7.13-7.24 (1H ^74° 

(2) Preparation of 10-^(L-se ry ,a m ino)p r op y ,ox yh 7. e t hyK2 0S)-ca m p,o t hecin hydrochloride 



M.p.: 173-177°C (decomposed) 
Yield: 88 % 

IR (Nujol): v max cm-i =3350i 324Q 1745 
Mass: m/z=537 [(M-CI*)+] 



m .,. » «.h. .,, 7Mm „„. m) . , 6 , ^^sss ssaisa « ,«*. *«* 

^ Example 11 

(1) Preparation oM0- [ 3, ( ,- butoXy ca r oon y ,. L - pnenylalany , Q(ycy ^ 

ir._/o- A ; . . — 



5^2S2H^^ ,7 .* — in d, DMF ( 20 m„ and 

N-h y drox y ben2otria2ole(28mg)andl.(3Kj,meth y E~l^ (1 " mg) ' '"^hylamine (44 mg), 

cool.ng. A catalytic amount of 4-dimethy.am^ 

temperature. After the reaction is completed, the E fe concfn L S h ""^ ' he miXlUre is s,irred at r °<™ 
reform, and purified by silica gel column chror^toTaphy ZeZTnT T* eX,raC,ed with chl °" 

propyloxy]-7-ethy.-(20S)-camptothec i n (228 mg) as 7% yetow ^Stor arb ° ny, - L - phen y ,a,an y | 9'y c ^'no) 



Yield. 73 % 

35 I R (Nujol): v max em-2 = 3 300 , 750 1 ^ 1 6£?5 

Mass: m/z=754 (M+H+) 



NMR (300 MHz, CDCI,): 8™s =1 02 , 3H , ._ _ H 

- C« n, ,. 01, 

ban. The mlxu,,. Is «, irrM „ rcm „ mpera „; e ' ™ « ' J * b^iooblonc acid In Oioxon. (2.5 ml) in ,„ lc.. 
M»r (30 ml). The ml«»„ „ M , M J, m-^MM^^ „" '» •» "*«"'•. add.d bop w 



M.p.: >190°C (decomposed) 
Yield: 84 % 

IR (Nujol): v rnax cm-i = 323o > 1745 
Mass: m/z=654 [(M-CI-)*] 



NMR (300 MHz, d fi -DMSOV 8™ s -0 flfl t"^n f 1 -7i_t v « « 
298 (1H, dd, J= 13 6 5HZ. 7^Hz), a^S^S^f^ !' , J = 7H2 >- '""M* (2H. m), 1.93-2.06 (2H, m) 
m) 3.75-3.9 (1H, m), 4.09 (1H, m). 4.25 (2H ". J =6Hz ' 2 2H tftSl^ J" 5 ** (2K m) ' 3 6 " 3 71 1H 
7.47-7.55 (1H, m). 8.08 (1H, d. J=9Hz). 8.20 (.H, ^ L ( 3H b "s) 8 92 (1H m^' 7 ' 2 " 7 ' 35 ^ "* 7 S ° ° H ' S) " 
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The compounds of Examples 12-15 are obtained in the same manner as in Example 11. 
Example 12 

Preparation ot 1 0-[2'-(L-phenylalany l-glycylamino)ethy loxy]-7-ethy t(20S)-camptothecin hydrochloride: 
Example 1 3 

Preparation ot 9-[3'-(L-phenylalanyl-glycylamino)propyloxy]-7-ethyl(20S)-camptothecin hydrochloride: 
Example 14 - * 

Preparation ot n-[3 , -(L-phenylalanyl-glycylamino)propyloxy]-7-ethyl(20S)-camptothecin hydrochloride: 
Example 15 

Preparation of lO-[3 , -(L-tyrosyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 
Example 16 

Preparation of i0-[3 , -(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 0-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalany lglycylamino)propyloxy]-7-ethyl-(20S)- 
camptothecin 

10-(3'-Aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (650 mg) is treated in the same manner as in 
Example 11 -(1) to give iO-[3'-(t-butoxycarbonyl-glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl(20S)- 
camptothecin (714 mg) as a pale yellow powder. 

Yield: 62 % 

IR (Nujol): v max c ™- 1 =3290, 1750, 1655, 1625 

Mass: m/z=890 (M+Na + ) _ _ 

NMR (300 MHz CDCI 3 -d 6 -DMSO): STM&^.n* (3H, t, J=7.5Hz), 1.36 (3H, t, J=7.5Hz), 1.43 (9H, s), 1.82-1.98 (2H, 
m) 2 12(2H m) 3 00 (1H, dd, J=14.5Hz, 10Hz), 3.05-3.15 (2H, m), 3.19-3.29 (1H, dd, J=1 4.5Hz, 6Hz), 3.49 (2H, 
m)' 3 65-3 85 (4H, m), 3.90 (2H, m), 4.18 (2H, t, J=6Hz), 4.43-4.54 (1H, m), 4.80 <1H. brs). 5.15 (2H, s), 5.28 (1H, 
d J=16 5Hz), 5.70 (1H, d, J=16.5Hz), 5.85-5.95 (1H, m), 7.08-7.3 (6H, m), 7.28 (1H, d, J=3Hz), 7.42 (1H, dd, 
J=9Hz. 3Hz), 7.50 (1H, d, J=7Hz), 7.56 (1H. s), 7.61 (1H, m), 7.66-7.78 (1H, m), 8.04 (1H, d, J=9Hz) - 

(2) Preparation of 1 0-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propy loxy]-7-ethy l-(20S)-camptothecin 
hydrochloride 

10-[3'-(t-Butoxycarbonyl-glycyl^ < 680 
mg) is treated in the same manner as in Example 8-(2) to give lO-[3'-(gIycyl-glycyl-L-phenylalanylglycylamino)propy- 
loxy]-7-ethyl-(20S)-camptothecin hydrochloride (556 mg) as a yellow powder. 

M.p.: >185°C (decomposed) 
Yield. 88 % 

IR (Nujol): v max cm - 1 =3240, 1745 

Mass: m/z=768 [(M-Ct') + ] . 

NMR (300 MHz. d 6 -DMSO): 8™s = 0.88 (3H, t, J=7Hz), 1.31 (3H, t, J=8Hz), 1.79-1.93 (2H, m), 1.93-2.05 (2H, m), 

2 83 (1H dd J=14Hz, 10Hz), 3.05 (1H. dd, J=14Hz, 4Hz), 3.1-3.25 (2H, m). 3.25-3.4 (2H, m), 3.53-3.61 (2H, m), 

3 64 (1H m) 3 69 (1H, m), 3.76 (1 H, dd, J=16Hz, 6Hz), 3.85 (1H, dd, J=16Hz, 6Hz), 4.25 (2H, t, J=6Hz), 4.52 
<1H m) 5 28 (2H, s), 5.43 (2H, s), 7.12-7.19 (1H, m). 7.19-7.27 (5H, m), 7.30 (1H, s), 7.48-7.57 (2H. m), 7.91 (1 H. 
t J=6Hz) 8 09 (1H, d, J=9Hz), 8.17 (3H, br), 8.36 (1H, t, J=6Hz), 8.43 (1H, d, J=8.5Hz), 8.65 (1H, t, J=5Hz) 
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Example 17 



10 



M.p.: >185°C (decomposed) 
IR (Nujol): v max cm-i =3250> U40f 166Q 
Mass: m/z=796 [(M-C|-)+] 



15 



20 



NMR (300 MHz, d 6 -DMSO): 8™S =0 88 f3H t l-7 kh,\ i o- /ou 

m), 2.79-2.89 (,H. m). 3.02-3.23 (5H m 3 SS-tg fS" mfVpn^ff^' 1,56 " 1,6 ° (4H ' m) ' 1 - 77 - 1 " 84 < 4H ' 
5.43 (2H. s), 7.14-7.27 (5H, m) 7 30 1H s) 7 47 7 £ uou ^ ffi ' ' 6H2) ' 4 49 ' 4 60 (1 H ' m »' 5 29 ( 2 H. •). 

Example 1B 

M.p.: 190°C (decomposed) 
25 IR (Nujol): v max cm-i =3 23o, 1745> 1665 

Mass: m/z=782 [(M-CI') + ] 

m), 4.20-4.30 <2H. m), 452-4 64 M ml 5 >» I . T} ^ 3 "' 3 ' 25 <2H ' "» 3 J* 2 ' 4 «> W 

Example 19 
3s Preparation of 10****^^ 

10 ■^ 2 '•( G| y c y | -9 | ycyl-L-phenylalanyl-glycylamino)ethyloxvl-7-Gthvl^?nq^^ am .^.K ■ u , 
the same manner as in Example 11 -(, ) and Example 8-(2) as a 'yetew^Sde^ hydr ° Chl0ride is obtained 

M.p.: >189°C (decomposed) 
40 IR (Nujol): v max cm-i =32l0 1?45( 1655 1615 

Mass: m/z=754 [(M-C|-)+] 

NMR (300 MHz, d ft -DMSOV 8TMS-n RR /ou ♦ i 7 ci_i \ * ^ « 

10H Z ),3.06(1H, dd,J=14H 2 5Hz) 2W2H In ^ (3H " m) ' 1B °- 1 - 93 ( 2H .'"). 2-81 (1H, dd, =14H 2 . 
(1K m). 6.30 (2H. s . aL^^? 7 ff ( i^i*\^??W ■")• 426 < 2 H. «■ Hz), 4.52-4.60 

« OH, br). 8.21 OH. , J=6H zi, ^iV^^^^^l^ * J = 9 ^ 812 

Example 20 

£o Prepara,ion o, 10^3'-( Y .aminobu,y ra y,amino)p r opy,oxy ] .7-e,hy,- ( 20S).camp,o,hecin hydrochbride: 

ner i^KSt^^ ^roch^de is obtained in the same man- 

M.p.: >152°C (decomposed) 
55 IR (Nujol): v max cm-i =3 25 5> 1745 1655 161g 

Mass: m/z=535 [(M-C|-)+] 

NMR (300 MHz, d 6 -DMSO): 8™S=0 .88 (3H t J-7H7> no/ou, , 7LJ % « „ 
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m), 8.02 (3H, br), 8.09 (1H, d, J=9Hz), 8.18 (1H, t, J=6Hz) 
Example 21 . 

s Preparation of lO-[3'-((N-(y-aminobutyroyl)-y-aminobuty^ 
hydrochloride: 

10-[3'-{(N-(Y-Aminobutyroyl)^ hydrochloride is ob- 

tained in the same manner as in Example 11 as a yellow powder. 
io . ■ • . t - ... 

M.p.: >134°C (decomposed) , 
IR (KBr): v max cm " 1 =1745, 1655 
Mass:-m/z=620[(M-CI-) + ] v * . 

NMR (300 MHz, de-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.58-1.70 (2H, m), 1.70-1.82 (2H. 
15 m), 1.82-2.02 (4H, m), 2.11 (2H, t, J=7.5Hz), 2.18 (2H, t, J=7.5Hz), 2.70-2.81 (2H, m), 2.99-3.08 (2H, q), 3.15-3.33 

(4H, m), 4.24 (2H, t, J=6Hz), 5.31 (2H, s), 5.43 (2H, s), 7.30 (1H, s), 7.49-7.55 (2H, m), 7.86-8.10 (5H, m), 8.09 
(1H,d, J=9Hz) 1 

Example 22 

20 

Preparation of the camptothecin derivative of the following formula: 



CMDextranNa~Gly-Gly-L-Phe-Gly-NH-(CH2) 3 -0. 




[CM-Dextran-Na: carboxymethyldextran sodium salt] * ■'■ 

CM-Dextran sodium salt (CM-degree; 0.4) (1 .5 g) is dissolved in water (150 ml), and thereto is added with stirring 

35 i0-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (75 mg) which 
is obtained in Example 16-(2) at a temperature below 10°C. To the mixture is added an aqueous solution (about 4 ml) 
of 1-(3-dimethytaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC, 3 g), during which the pH value of the mixture 
is kept at pH 7.0-6.5 with 0.1 N hydrochloric acid. The mixture is stirred at a temperature below 10°C for two hours, 
and the pH value thereof is adjusted to pH 9 with 0.1 N sodium hydroxide. The mixture is filtered, and ethanol (750 ml) 

40 is added to the filtrate. The precipitates are collected by centrif ugation, dissolved in water (50 ml), and passed through 
an ion-exchange resin, AGMP-50 (Na-type, manufactured by Bio-Rad, Laboratories, Inc.). The fractions containing 
the desired compound are combined, filtered, and to the filtrate is added ethanol. The precipitates are collected by 
centrifugation, washed with the solvent, and dried under reduced pressure to give the desired camptothecin derivative 
(1.17 g). The content of 1 0-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 

45 1-(8-1 )) in the desired camptothecin derivative is 1 .4 % which is calculated on the basis of the absorbance at 380 nm. 
According to the analysis by gel permeation chromatography (GPC), the average molecular weight of the desired 
camptothecin derivative is 137,000, and the degree of distribution (Mw/Mn) is 2.3. 

Conditions for GPC analysis: G4000PWXL, 0.2M phosphate buffer (pH 7.0) : acetonitrile = 80 : 20, or G4000SWXL 
(manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 

50 

Example 23 

Preparation of the camptothecin derivative of the following formula: 
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10 



75 



CM.DextranNa-Gly-Gly-L-Phe-Gly-NH-(CH 2 )3-0. 



C 2 H 5 




14 

H 5 C£ OH 

^° Example 24 

Preparation of the camptothecin derivative of the following formula: 



25 



35 



40 



CM-Dextran.Na-L-Phe-Gly-NH-(CH 2 ) 3 -0. 



C 2 H 5 




14 

H 5 C 2 OH 

CM-Dextran sodium salt (CM-degree; 0 4) M 2 0) and mw n «h««wi«i^ , . 
(20S)-cam P tothecin hydrochloride (130 mg) wh ch is obtained n^ 

Examp.e 23 to give the desired camptotne £ TeZZ^t ^^'i^?^ ^ ~ TT ' " " 
camptothecin hydrochloride (the compound of Example 1 ^ i L h ! 10-(3-aminopropyloxy)-7-ethyl-(20S)- 
is ca,culated on the basis of the absorbance a 380 ^m Accord nq £^2!^ " 5 ' ? % **" 

of the desired camptothecin derivative is 139,000, aTd ^ 

Example 25 

Preparation of the camptothecin derivative of the following formula: 



45 



50 



CMDextranNa-Gly-Gly-L-Phe-Gly-NH^CH^O^ 




H 5 C 2 OH 
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Example 26 

Preparation of the camptothecin derivative of the following formula: 



10 



T* C 2 H 5 
CMDextran-Na-Gly-G!y-L-Phe-Gly-N-(CH 2 )3-0 N: ® 




H 5 C 2 OH 



15 



20 



CM-Dextran sodium salt (CM-degree; 0.6) (1.0 g) and lO-P'-N-Cglycylglycyl-L-phenylalanyl-glycyO-N-methylami- 
no)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride (100 mg) which is obtained in Example 18 are treated in the 
same manner as in Example 23 to give the desired camptothecin derivative (943 mg). The content of 10-(3'-methyl- 
aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 7) in the desired camptothecin 
derivative is 3.3 % which is calculated on the basis of the absorbance at 375 nm. According to the GPC analysis, the 
average molecular weight of the desired camptothecin derivative is 129,000, and the degree of distribution (Mw/Mn) 
is 2.4. - • 



Example 27 

25 Preparation of the camptothecin derivative of the following formula: 



30 



CMDextranNa-Gly-Gly-Gly-Gly-NH-(CH 2 )3-Ox 



9 


C2H5 


.0 


17 


€) 










1^ — 







12 



14 

H5C2 OH 



40 



50 



55 



CM-Dextran sodium salt (CM-degree; 0.5) (1.2 g) and 10-(3 , -(glycyl-glycyl-glycyl-glycylamino)propyloxy)-7-ethyl- 
(20S)-camptothecin hydrochloride (160 mg) which is obtained in following Example 43 are treated in the same manner 
as in Example 22 to give the desired camptothecin derivative (11 25 mg) as a pale yellow powdery complex. The content 
of 10-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride in the desired camptothecin derivative is 5.3 % 
which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average molecular 
weight of the desired camptothecin derivative is 155,000, and the degree of distribution (Mw/Mn) is 1.46. 



Example 28 

45 Preparation of the camptothecin derivative of the following formula: 



CM-Dextran- Na-GABA-NH-(CH 2 )3-0, 




[GABA: 7-aminobutyric acid] 

CM-Dextran sodium salt (CM-degree; 0.45) (1154 mg) and 10-[3 , -(7-aminobutyroylamino)propyloxy]-7-ethyl-(20S)- 
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10 



15 



40 



45 



50 



camptothecin hydrochloride (1 50 mg) which is obtained in Example 20 are treated in thp camo ■ ^ 

ioxy)-7-etnyl-(20S)-camptothecin hydrochloride (the compound of ExamDle u\ in tn* h*o;,^ """igpropy 
native is 2 9 % which is ca.culated on the basis of the Lc«2£7£> IS £^TSSSSS £ 
average molecuiar wei 9 h, of «he desired campto.hecin derive is 149,000, and lE^JSEnZ^ 

Example 29 

Preparation of the camptothecin derivative of the following formula: 



CM.Dextran.Na-GABA-GABA-NH-(CH 2 ) 3 -0 C 2 H 5 




[GABA: y-aminobutyric acid] 

lim) and purged by prec.prtation with using ethanol (4 limes volume) and 3M aqueous sodium ch lohde solu on Th^ 
are repeated. The prec.prtates thus obtained are washed successively with 90 % ethanol qq T £ «*T„ i . 

Example 30 

Preparation of the camptothecin derivative of the following formula: 



CMPullulan.Na-L-Phe-Gly-NH-(CH 2 )3^0 C2Hg 




[CM-Pullulan-Na: carboxymethylpullulan sodium salt] 
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Example 31 

Preparation of 10-(3 , -hydroxypropyloxy)-7-ethyl-(20S)-camptothecin: 

5 (1 ) Preparation of 5-[3 , -(tert-butyldimethylsiryloxy)propyloxy]-2-nitrobenzaldehyde: 

5-Hydroxy-2-nitrobenzaldehyde dimethyl acetal (5.33 g) is dissolved in dry DMF (50 ml), and thereto are added 
potassium carbonate (6.91 g), sodium iodide (7.5 g) and 3-chloropropanol (4.73 g), and the mixture is stirred at 70°C 
for 22 hours. To the mixture is added ethyl acetate, and the insoluble materials are removed by filtration. The filtrate 
10 is concentrated under reduced pressure, and the residue is purified by silica gel column chromatography to give 5-(3'« 
hydroxypropyIoxy)-2-nitrobenzaldehyde dimethyl acetal (6.39 g) as a pale yellow oil. 

Yield: 93% . * 

NMR (300 MHz, CDC! 3 ): 8™ s =1.60 (1H, t, J=5Hz), 2.08 (2H, quintet, J=6Hz), 3.44 (6H, s), 3.87 (2H, q, J=6Hz), 

is 4.22 (2H, t, J=6Hz), 6.01 (1H, s), 6.91 (1 H, dd, J=9Hz, 3Hz), 7.31 (1H, d, J=3Hz), 7.97 (1 H, dd, J=9Hz) 

5-(3'-Hydroxypropyloxy)-2-nitrobenzaldehyde dimethyl acetal (6.35 g) is added to 70 % acetic acid, and the mixture 
is stirred at 60°C for 1 .5 hour. The mixture is concentrated under reduced pressure, and the residue is washed 
with a saturated aqueous sodium hydrogen carbonate solution and a saturated sodium chloride solution, dried, 
and concentrated under reduced pressure. The residue is dissolved in dry DMF (50 ml), and thereto are added t- 

20 butyldimethylsilyl chloride (4.55 g) and imidazole (3.42 g), and the mixture is stirred at room temperature for two 

hours. The mixture is concentrated under reduced pressure, and the residue is purified by silica gel column chro- 
matography to give 5-[3'-(t-butyldimethylsilyloxy)propyloxy]-2-nitrobenzaldehyde (5.82 g) as a pale yellow oil. 
Yield: 73% 

IR (Neat): v max «"- 1 =1700 
25 Mass: m/z=340 (M+H + ) 

NMR (300 MHz, CDCI 3 ): S™ s =0.04 (6H, s), 0.88 (9H, s), 2.03 (2H, quintet, J=6Hz), 3.80 (2H, t, J=6Hz), 4.22 (2H, 
t, J=6Hz), 7.14 (1H, dd, J=9Hz, 3Hz), 7.33 (1H, d, J=3Hz), 8.16 (1H, d, J=9Hz), 10.49 (1H, s) ' 

(2) Preparation of I^S'-lS-^t-butyldimethylsilyloxyJpropyloxyJ^'-nitrophenylJ^-propen-l-one 

30 

S-IS'^t-ButyldimethylsilyloxyJpropyloxyJ^-nitrobenzaldehyde (5.80 g) is dissolved in dry THF (35 ml), and thereto 
is added with stirring vinylmagnesium bromide (1.7 equivalent) in THF solution in a dry ice-acetone bath. The mixture 
is stirred for two hours, and thereto is added 5 % hydrochloric acid (30 ml). The mixture is stirred at room temperature, 
extracted with ethyl acetate, and purified by silica gel column chromatography to give l-JS'-tSMt-butyldimethylsilyloxy) 
35 propyloxy]-2'-nitrophenyl}-2-propen-1-ol (5.02 g). 

Yield: 80 % 

IR(Nujol): v max cm " 1 =3420 
Mass: m/z=390 (M+Na + ) 

40 NMR (300 MHz, CDCI 3 ): 6™ s =0.04 (6H, s), 0.88 (9H, s), 2.00 (2H, quintet, J=6Hz), 2.67 (1H, brs), 3.80 (2H, t, 

J=6Hz), 4.16 (2H, t, J=6Hz), 5.24 (1H, dd, J=10.5Hz, 1.5Hz), 5.41 (1H, dd, J=17Hz, 1.5Hz), 5.90 (1H, d, J=5Hz), 
6.08 (1H, ddd, J=17Hz, 10.5Hz, 1.5Hz), 6.87 (1 H, dd, J=9Hz, 3Hz), 7.24 (1 H, d, J=3Hz), 8.04 (1H, d, J=9Hz) 

1-{5 , -[3"-(t-Butyldimethylsiiyloxy)propyloxy]-2'-nitrophenyl)-2-propen-1-ol (4.98 g) is dissolved in chloroform (140 
45 ml), and thereto is added active manganese dioxide (36 g), and the mixture is heated with stirring for six hours. The 
insoluble materials are removed by filtration, and the filtrate is concentrated, and the residue is purified by silica gel 
column chromatography to give l-tS'-fS'-O-butyldimethylsilyloxyJpropyloxyJ^'-nitrophenyll^-propen-l-one (2.87 g). 

Yield: 58 % 
so |R (Nujol): v ma /">-i=1680 

Mass: m/z=364 (M+H+) 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.01 (6H, s), 0.84 (9H, s), 1.93 (2H, quintet, J=6Hz), 3.75 (2H, t, J=6Hz), 4.22 
(2H, t, J=6Hz), 5.85 (1H, d, J=17.5Hz), 6.15 (1H, d, J=10.5Hz), 6.65 (1H, dd, J=17.5Hz, 10.5Hz), 7.04 (1H, d, 
J=3Hz). 7.25 (1H, dd, J=9Hz, 3Hz), 8.22 (1H, d, J=9Hz) 

55 

(3) Preparation of 10-(3'-hydroxypropyloxy)-7-ethyl-(20S)-camptothecin 

1-{5*-[3"-(t-Butyldimethylsilyloxy)propyloxy]-2'-nitrophenyl}-2-propen-1-one (765 mg) is dissolved in ethanol (10 
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M.p.: 233.5-234.5°C 
Yield: 91 % 

IR (Nujol): v rnax cm-i =3380> 175Qt 1645 
Mass: m/z=451 (M+H+) 

Example 32 

Preparation of 1 0-(2'-hydroxyethyloxy)-7-ethyl-(20S)-camptothecin: 

(1 ) Preparation of 1 -{5'-[2"-(tert-butyldimethylsilyloxy)ethyloxy]-2'-nitro P henyl}-2-propen-l -one 

ExarnpS^ 

IR (Nujol): v max cm-i =1680 
Mass: m/z=352 (M+H + ) 

(2) Preparation of 10-(2'-hydroxyethyloxy)-7-ethyl-(20S)-camptothecin 

10-(2'-Hydroxyethyloxy)-7-ethyl-(20S)-cam P tothecin is obtained in the same manner as in Example 31-(3). 
M.p.: 251-254°C 

IR (Nujol): v max ™-i =3470> 1730, 1655 
Mass; m/z=436 (M+H + ) 

NMR (300 MHz, d 6 -DMSO): 8™ s =0 88 f3H t J-7 *H 7 \ 1 qi /qu ♦ , CLJ , „ ^ 
Example 33 

Preparation of 1 0-[2'-(2--hydroxyethyloxy)ethyloxy]-7-ethyl-(20S).camptothecin: 

1 -{ 5 '-[ 2 MJWtert-Butyldimet^ ls obtained in thP 

manner as in Example 31 -(1 ) and (2). H H one ,s ODlain ea in the same 

IR (Nujol): v max ™-i=i680 
Mass: m/z=396 (M+H+) 

NMR (300 MHz, CDCI 3 ): 5TMS =0 . 0 6 (6H, s), 0.89 (9H, s), 3.62 (2H, ,. J=6Hz), 3 75 (2H . J-6Hzl 3 87 3 9? 
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(2) Preparation of 10-[2'-(2"-hydroxyethyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin 

1042 , -(2"-Hydroxyethyloxy)elhyloxy]-7-ethyl-(20S)-camptothecin is obtained in the same manner as in Example 
31 -(3) from 1 -{5'-[2"-(2 B, -(tert-butyldimet^ one. 

M.p.: 230-231. 5°C (decomposed) 
IR (Nujol): v max c ro-i=1735, 1655 
Mass: m/z=4B1 (M+H + ) 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, i J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.79-1.94 (2H, m), 3.18 (2H, q, 
J=7.5Hz), 3.55 (4H, m), 3.86 (2H, m), 4.34 (2H, m), 4.63 (1H, brs), 5.27 (2H, s). 5.42 (2H, s), 6.48 (1H, s), 7.26 
(1H„s), 7.48-7.54 (2H, m), 8.06 (1H, d, J=10Hz) 

Example 34 

Preparation of 10-[3'-(L-alanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 -[5'-(3"-hydroxypropyloxy)-2'-nitrophenyl]-2-propen-1 -one 

-I^S'^a-^t-ButyldimethylsilyloxyJpropyloxyJ-Z-nitrophenylJ^-propen-l-one (the compound of Example 31 -(2)) 
(1.84 g) is mixed with THF (20 ml) and 50 % aqueous acetic acid solution (30 ml), and the mixture is stirred at room 
temperature overnight. The reaction solution is concentrated under reduced pressure, and the residue is purified by 
silica gel column chromatography to give 1-[5 , -(3"-hydroxypropyloxy)-2 , -nitrophenyl]-2-propen-1 -one (1.26 g). 

Yield: 95 % 

IR (Neat): v max cm " 1 =3420, 1675 
Mass: m/z=251 (M + ) 

NMR (300 MHz, CDCI 3 ): 5™ s =2.08 (3H, m), 3.86 (2H, t, J=6Hz), 4.23 (2H, t, J=6Hz), 5.89 (1 H, d, J=17.5Hz), 6.02 
(1H, d, J=1 0.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.84 (1H, d, J=3Hz). 7.04 (1H, dd, J=9Hz, 3Hz), 8.17 (1 H, d, 
J=9Hz) 

(2) Preparation of l-^-tS^-t-butoxycarbonyl-L-alanyloxy-propyloxyJ^'-nitrophenyll^-propenTl-one 

^[^-(S'-HydroxypropyloxyJ^'-nitrophenyll^-propen-l-one (1.22 g) and t-butoxycarbonyl-L-alanine (2.76 g) are 
dissolved in THF (50 ml), and thereto is added with stirring DCC (3.01 g) under icencooling. The mixture is reacted at 
room temperature, and the reaction solution is filtered, concentrated under reduced pressure, and the residue is purified 
by silica gel column chromatography to give 1-[5'-(3"-t-butoxycarbonyl-L-alanyloxy-propyloxy)-2'-nitrophenyl]-2-pro- 
pen-1-one (1.19 g). 

Yield: 58 % 

IR (Neat): v max c ™-* l =3370, 3374, 17705 
Mass: m/z=423 (M+H+) 

NMR (300 MHz, CDCI 3 ): 8™ s =1.38 (3H, d, J=7Hz), 1.43 (9H, s), 2.19 (2H, quintet, J=6Hz), 4.16 (2H, t, J=6Hz), 
4.27-4.42 (3H, m), 4.98 (1H, m), 5.85 (1H, d, J=17.5Hz), 6.02 (1H, d, J=11Hz), 6.62 (1H, dd, J=17.5Hz, 11Hz), 
6.82 (1H, d, J=3Hz), 7.04 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 

(3) Preparation of lO-[3'-(t-butoxycarbonyl-L-alanyloxy)propyloxy]-7-ethyl(20S)-camptothecin 

l-fS'-IS'-tt-Butoxycarbonyl-L-alanyloxyJpropyloxyl^'-nitrophenylJ^-propen-l-one (1.17 g) is dissolved in ethanol 
(30 ml), and thereto is added 10 % palladium-carbon (206 mg), and the mixture is stirred at room temperature under 
atmospheric pressure of hydrogen gas. The catalyst is removed by filtration, and the filtrate is concentrated. The residue 
is dissolved in ethanol (30 ml), and thereto are added (4S)-7,8-dihydro-4-ethyl-4-hydroxy-1H-pyrano-[3,4-f]-indolidine- 
3,6,10(4H)-trione (290 mg) and p-toluenesulfonic acid (10 mg), and the mixture is refluxed. After the reaction is com- 
pleted, the mixture is concentrated under reduced pressure, and the residue is purified by silica gel column chroma- 
tography to give 1 0-[3'-(t-butoxycarbonyl-L-alanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin (257 mg) as a pale yellow 
powder. 

M.p.: >180*C (decomposed) 
Yield: 38 % 
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IR (Nujol): v max cm-i =3280t 176Q 1715 166Q 
Mass: m/z=622 (M+H+) 

s), ,43 (2H, s, S.SoU s, ,^H m ^i^^^^^, 
(4) Preparation of 10-^(L.alanyloxy)propylox yh 7-eth yH2 0S)-cam P .othecin hydrochloride 

"O.^o^^ (240 m 9 ) is dissolved in dioxane (2 

to the mixture is added diisopropyl ethen S m ft Thf ^nL.l. 5 ,Ce - coolln 9- A « er,he reaction is completed, 

Yield: 87 % 

IR (Nujol): v max cm-i =3375> 1750> 166Q 
Mass: m/z=522 [(M-CI")+] 

Example 35 

Preparation of 10-[2--(L-a te ny.ox y )ethy,ox y ]-7-e.hyl-( 2 0S)- C amptothecin hydrochloride: 

(1) Preparation of H542"-(t-bu,oxycarbonyl- L .alanyloxy)e.h y ioxy,. 2 '-ni.rophen y , } . 2 .p r0 p e n-l-one 

as inSpi^ is «*«"- ^ the same manner 

IR (Nujol): v max cm-i =337 o ( 1750 1715 
Mass: m/z=409 (M+H+) 

dd, J=9H 2 , 3H 2 ), 8.18 (1H. d. J=9Hzj J -'° SHZ) ' 6 63 (1H " dd ' J=17 - 5H *. 10.5Hz), 6.84 (1H, d, J=3Hz), 7.06 (1H, 

(2) Preparation of 10-[2'-(t-butoxycarbony,.L.alanyloxy)eth y ioxy]-7-ethy.( 2 OS)K : amp.othecin 

Exampil^^^ is - the same manner as in 

M.p.: 114-120°C 

IR (Nujol): v max cm-i = 332 0l 1750, 1710, 1660 
Mass: m/z=608 (M+H+) 

OH, s), 7. 27 (1 H, s), 7.32 (1 H, d J=7Hz^ 7.^9 7.53 (2H, ^) 8.08 (1 H, 252b" 8 ^ * "* ™ ^ 
(3) Preparation of 10-[ 2 '-(L-a,any.oxy)e,hy.oxy]-7-eth yl -( 2 0S)-camptothecin hydrochioride 

am P ; e T(4): AlanylOXy,ethy, ° XyR hydrochloride is obtained in the same manner as in Ex- 

M.p.: >180°C (decomposed) 

IR (Nujol): v max cm-i =3680 1750 1655 

Mass: m/z=508 [(M-C|-)+) 

NMR (300 MHz, d 6 -DMSO): 5™S =0 88 (3H t J-7 5Hy\ iw/ou t 

(2H, m), 3.21 (2H, q, J =7 5Hz) 4 10-4 19 MH j" 5 uL f i ^ ' f 7 ' 5H2 >' 1 45 < 3H > d - J=7Hz), 1.80-1.94 
OH. s), 7.51-7.55 ^H, m) , B^T^i. 5 ^ ^ ^ ^ * 5 ^ S) " 7 
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Example 36 

Preparation of 1 0-(2'^2"-(L-alanyloxy)ethyloxy]ethyloxy)-7-ethyl-(20S)-carnptothecin hydrochloride: 

(1 ) Preparation of 10-(5'-[2°-(2 0, -(t-butoxycarto^ 

10-{5 , -[2°-(2 B, -(t-Butoxycarbonyl-L-alanyloxy)ethyloxy)ethyloxy]-2 , -nitrophenyl}-2-propen-1-one is obtained in the 
same manner as in Example 34-(1) and (2). 

IR (Nujol): v max c«- 1 =3385, 1755, 1690 
Mass: m/z=453 (M+H + ) 

NMR (300 MHz, CDCI 3 ): 8™ s =1.38 (3H, d, J=7Hz), 1.44 (9H, s), 3.74-3.79 (2H, m), 3.85-3.90 (2H, m), 4.21-4.25 
(2H, m), 4.29-4.35 (3H, m), 5.03 (1H, br), 5.84 (1H. d, J=17Hz), 6.02 (1H, d, J=11Hz), 6.62 (1H, dd, J=17.5Hz, 
1 1 Hz), 6.85 (1 H, d, J=3Hz), 7.07 (1 H, dd, J=9Hz, 3Hz), 8. 1 7 (1 H, d, J=9Hz) 

(2) Preparation of 1 0-{2"-[2"-(t-butoxycarbonyl-L-alanyloxy)ethyloxy]ethyloxy)-7-ethyl-(20S)-camptothecin 

10-{2 , -[2"-(t-Butoxycarbonyl-L-alanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin is obtained in the same 
manner as in Example 34-(3). * 

M.p.: >164°C (decomposed) 

IR (Nujol): v max c ffl - 1 =:3380, 1750, 1705, 1655 

Mass: m/z=652 (M+H + ) 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.22 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, 
s), 1 .75-1 .94 (2H, m), 3.1 8 (2H, q, J=7.5Hz), 3.73 (2H, t, J=7Hz), 3.87 (2H, t, J=7Hz), 3.94-4.05 (1 H, m), 4.10-4.35 
(4H, m), 5.29 (2H, s), 5.42 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.27 (1H, d, J=6Hz), 7.47-7.54 (2H, m), 8.07 (1H, d, 
J=10Hz) 

(3) Preparation of 10-{2'-[2 u -(L-alanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride 

10-{2 , -[2"-(L-Alanyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M.p.: >180°C (decomposed) 

IR (Nujol): v max cm-i = 3380, 1760, 1740, 1660 

Mass: m/z=552 [(M-C|-) + ] 

NMR (300 MHz, d 6 -DMSO): 6™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.41 (3H, d, J=7Hz), 1.79-1.94 
(2H, m), 3.19 (2H, q, J=7.5Hz), 3.78 (2H, t, J=7Hz), 3.89 (2H, t, J=7Hz), 4.00-4.15 (1H, m), 4.26-4.44 (4H, m), 
5.29 (2H, s), 5.43 (2H, s), 7.28 (1H, s), 7.49-7.55 (2H, m), 8.08 (1H, d, J=10Hz), 8.52-8.70 (3H, m) 

Example 37 

Preparation of 10-[3 , -(L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of 1 -{5'-[3"-(t-butoxycarbonyl -L-prolyloxy) propyloxy]-2'-nitrophenyl)-2-propen-1 -one 

1 -{S'-^-O-Butoxycarbonyl-L-prolyloxyipropyloxyj^'-nitrophenyO^-propen-l -one is obtained in the same manner 
as in Example 34-(1 ) and (2). 

IR (Neat): v max cnM =1750, 1700 
Mass: m/z=471 (M+Na + ) 

NMR (300 MHz, CDCI 3 ): 5™ s =1.44 (9H, s), 1 .81-2.30 (6H, m), 3.37-3.54 (2H, m), 4.13-4.37 (5H, m), 5.85 (1H, d, 
J=17.5Hz), 6.01 (1H, d, J=10.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.82 (1H, d, J=3Hz), 7.05 (1H, dd, J=9Hz, 
3Hz), 8.17(1H, d, J=9Hz) 

(2) Preparation of 10-[3 , -(t-butoxycarbonyl-L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin 

10-[3'-(t-ButoxyCarbonyl-L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin is obtained in the same manner as in 



25 



75 



20 



25 



30 



35 



55 



EP 0 757 049 A1 

itTo^ <3) ,rom 1 " {6 '" [3 "" (, " bu,oxycarbOT 

M.p.: 136-139°C 

IR (Nujol): v max cm-i =32 80, 1755, 1700, 1660 
Mass: m/z=648 (M+H + ) 

5.42 (2H, s), 6.48 (1H, s), 7.27 (1H, a), 7.48-7.53 (2H, m), 8 07 (1H, d, J=9Hz) 1 ' ' >> 

(3) Preparation of 10-[3--(L-prolyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

am nL°1!'lVr r0ly ^? P u y, °^ ] " 7 " e,hyl " (M hydrochloride is obtained in the same manner as in Ex 

ample 34-(4) from 10-[3'-(t-butoxycarbony,.L- P roty.oxy)propy,oxy]-7-ethyl-(20S ) K : am P to«hec l n as a pa^ yeliow pow-" 

IR (Nujol): v max o<-i=3680, 1750, 1660, 1620 
Mass: m/z=548 [(M-C|-)+] 

NMR (300 MHz, d 6 -DMSO): 8™s=o.88 (3H t J-7Hz) 1 3? nH t 1-7 ( u,i 1 D , o « «,., . „ 
Example 38 

Preparation of 10-[2--(L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

(1) Preparation of 1 -{5'-[2--(t-butoxycarbonyl-L-proVloxy)ethyloxy]-2'-nitrophenyl}-2-propen-1-one 

as JeS^ is «*— in the same manner 

IR (Neat): v max ^-i=i750, 1700 
Mass: m/z=435 (M+H + ) 

(2) Preparation of 10-[2'-(t-butoxycarbonyl-L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin 

E JJJf^^^ iS ° b,ained in ,he same ™»»"» in 

M.p.: 203-205 e C (decomposed) 

(Nujol): v ma)c cm-i =1755> 1735> 1685> 167Q 161Q 

Mass: m/z=634 (M+H + ) 

(3) Preparation of 10-[2'-(L-prolyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

a hydrochloride is obtained in the same manner as in Ex- 

M.p.: >170°C (decomposed) 

IR (Nujol): v max cm-i =: 3 680 1750> 1655 

Mass: m/z=534 [(M-CI') + ] 

NMR (300 MHZ, d 6 -DMSO). 5 tms =0 . 88 (3h , t> J=? 5H2) , 3g ^ , J=y ^ , ^ ^ ^ ^ ^ 
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3.17-3.29 (4H, m), 4.40-4.47 (1H, m), 4.52 (2H, m), 4.62-4.69 (2H, m), 5.30 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 
7.51-7.55 (2H, m), 8.10 (1H, d, J=9.5Hz), 9.03-9.23 and 10.23-10.43 (2H, m) 

Example 39 

Preparation of 10-{2'-[2°-(L-pro!yloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 1 -{5'-[2°-(2" , -(t-butoxycarbonyl-L-protyloxy)ethyloxy)-ethyloxy]-2 , -nrtrophenyl}-2-propen-1-one 

1-{542"-(2*'-(t-Butoxycarbonyl-L-profyto is obtained in the 

same manner as in Example 34-(1 ) and (2). 

IR (Neat): v^^^SO, 1700 
Mass: m/z=479 (M+H*) 

NMR (300 MHz, CDCI 3 ): 5™ s =1 .45 (9H, s), 1.79-2.30 (4H, m), 3.33-3.59 (2H, m), 3.77 (2H, t,*'J=5Hz), 3.87 (2H, 
t, J=5Hz), 4.19-4.26 (2H, m), 4.26-4.36 (3H, m), 5.84 (1H, d, J=18Hz), 6.01 (1H, d, J=11Hz), 6.62 (1H, dd, J=18Hz, 
11Hz), 6.85 (1H, d, J=3Hz), 7.06 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 

(2) Preparation of 1 0-{2 , -[2°-(t-butoxycarbonyl-L-propyloxy)ethyloxy]-ethyloxy}-7-ethyl-(20S)-camptothecin 



10-{2 , -[2 n -(t-Butoxycarbonyl-L-propyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin is obtained in the same 
manner as in Example 34-(3) as a pale yellow powder. ■ ■ , 

IR (Nujol): v max cm-i = 3370, 1750, 1700, 1655 
Mass: m/z=678 (M+H + ) . . 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 1.69-1.85 (4H, m), 
1.79-1.94 (2H, m), 3.18 (2H, q, J=7.5Hz), 3.24-3.39 (2H, m), 3.69-3.77 (2H, m), 3.83-3.91 (2H, m), 4.12-4.21 (1H, 
m), 4.21-4.28 (2H, m), 4.30-4.38 (2H, m), 5.29 (2H, s), 5.43 (2H, s), 7.27 (1H, s), 7.47-7.54 (2H, m), 8.07 (1H. d, 
J=10Hz) 

(3) Preparation of 10-{2'-[2"-(L-prolyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride 

10-{242"-(L-Prolyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M. p. : >1 70. C (decomposed) 

IR (Nujol): v max cm - 1 =3370, 1750, 1660 

Mass: m/z=578 [(M-C|-) + ] 

NMR (300 MHz, de-DMSO): 6™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.79-2.32 (6H, m), 3.12-3.28 (4H, 
m), 3.79 (2H, m), 3.89 (2H, m), 4.28-4.46 (5H, m), 5.28 (2H, s), 5.43 (2H, s), 7.30 (1H, s), 7.49-7.54 (2H, m), 8.09 
(1H, d, J=9.5Hz), 8.95-9.32 (2H, m) 

Example 40 

Preparation of 10-[3 , -(O-ethyl-L-p-aspartyloxy)propyloxy]-7-ethyl-(20S)-camptothecin (the camptothecin derivative of 
the lollowing formula) hydrochloride: 
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(1) Preparation of 1 -{5'-[3--(N-t-butoxycarbonyl-0-ethyl-L-p-aspartyloxy)-propyloxy]-2--nitrophenylj-2-propen-1-one 

l-fS'-IS-^N-t-ButoxyCarbonyl-O-ethyl-L-p-aspartyloxyJpropyloxyl-Z-nitrophenylJ^-propen-l-one is obtained in 
the same manner as in Example 34-(l) and (2) as a pale yellow oil. 

IR (Neat): v max <=™-i=3370, 1740, 1715, 1680 

?u ? ( ™ " Z ', CDC ' 3): S ™ S=1 - 26 < 3H ' J=7Hz >. 1-44 (9H, s), 2.17 (2H, quintet, J=6Hz), 2.84 (1H, dd. J= 16 5H 2 
f ^'J , oo H ; ' J=16 5HZ - 5Hz >' 41 5 < 1 H - J=5Hz >. 4 20 (4H, m), 4.29 (2H, t, J=6Hz), 4.53-4.57 (1 H, m), 5 43 
1 "l' J l te L 85 < 1 U H - * J=18H ^ 602 OH. d, J=11Hz). 6.63 (1H, dd, J.18HZ, 11Hz), 6.83 (1H. d, J=3Hz). 
10 7.04(1H, dd, J=9Hz, 3Hz), 8.18(1 H, d, J=9Hz) 

(2) Preparation of 1 0-[3'-(N-t-butoxycarbonyl-0-ethyl-L-p-aspartyloxy)-propyloxy]-7-ethyl-(20S)-camptothecin 

10-[3--(N.t-Butoxycarbonyl-O-ethyl-L-p-aspanyloxy)propyloxy]-7-ethyl-(20S)-camptothecin is obtained in the 
'5 same manner as in Example 34-(3). 

M.p.: 107-110°C 

IR (Nujol): v max <= m -i = 3260, 1750, 1720, 1660, 1610 
Mass: m/z=694 (M+H + ) 




« (3) Preparation of 1 0-[3'-(O-ethyl-L- P -aspartyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[3'-(O-Ethyl-L-p-aspartyloxy)propyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same 
manner as in Example 34-(4). 

30 M.p.: >215°C (decomposed) 

IR (Nujol): v max cnn-i = 3 6 g 0i 1750 1660 1620 
Mass: m/z=594 [(M-CI-)*] 

N ^ o l^ MHZl d 6- DMS °) :8 ™ S =0 88(3H.t,J=7.5Hz), 1 .18 (3H, t. J=7Hz), 1 .32 (3H, t, J=7.5Hz), 1.80-1 94 (2H 
\ It 1 : qUintet ' J=6HZ) ' 300 0H ' dd ' J = 17 6Hz ' 6Hz >. 308 OH. dd, J=17.5Hz, 6Hz), 3.20 (2H, q, J=7Hz)' 

ill SS: T^^t^ST J=6H2)| 530 {2H - s) - 543 (2K * 728 (1H ' * 7S °- 7 - 53 (2H ' m!: 

Example 41 

40 Th e ? a n a,i ° n 1 °- [ f • (O - e,h y | - L -P- as P ar, y |ox y) e,n yto'<y]-7-ethyl-(20S)-camptothecin (the camptothecin derivative of 
the following formula) hydrochloride: 

V" 2 fi ?2H 5 

H 5 C 2 0-C — G-CH2-C-O-C2H4-O 

d H 

(L-) 

so 

(1) Preparation of 1 -{5W2MN-M>ij^ 

« 1 "(^MN-t-ButoxycarbonylO^^ _ one is ob1a ined in the 

same manner as in Example 34-(1 ) and (2). 

IR (Nujol): v max cm-i =3 4 30 1720( T680 
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Mass: m/z=481 (M+H + ) 

NMR (300 MHz, CDC! 3 ): 5™ s =1 .26 (3H, t, J=7Hz), 1 .44 (9H. s), 2.88 (1 H, dd, J=1 7Hz, 5Hz), 3.02 (1 H, dd, J=1 7Hz, 
5Hz), 4.20 (2H, q, J=7Hz), 4.27 (2H, m), 4.48 (2H, m), 4.55-4.61 (1H, m), 5.45 (1H, brd, J=8Hz), 5.85 (1H, d, 
J=1 7.5Hz), 6.02 (1H. d, J=10.5Hz), 6.63 (1H, dd, J=1 7.5Hz, 10.5Hz), 6.85 (1H, d, J=3Hz), 7.07 (1H, dd, J=9Hz, 
3Hz), 8.19 (1H,d, J=9Hz) 

(2) Preparation of 1 042 , -(N-t-butoxycarbonylO-ethyl-L-P-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptoth 

10-[2'-(N-t-ButoxycarbonylO-ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptot^ is obtained in the same 

manner as in Example 34-(3). ' 

,. ■ . i - t 

M. p.: 111-1 14°C (decomposed) 

!R (Nujol): v max cm ^=33W t 1745, 1720, 1655, 1605 

Mass: m/z=680 (M+H + ) 

NMR (300 MHz, dg-DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.15 (3H, t, J=7Hz), 1.31 (3H, t, J=7.5Hz), 1.37 (9H, s), 
1.80-1.94 (2H, m), 2.72 (1H, dd, J=16Hz, 6Hz), 2.84 (1H, dd, J=16Hz, 6Hz), 3.20 (2H, q, J=7.5Hz), 4.07 (2H, q), 
4.34-4.47 (5H. m), 5.29 (2H, s), 5.43 (2H, s), 6.48 (1H, s), 7.27 (1H, s), 7.29 (1H, d, J=9Hz), 7.50-7.54 (2H, m), 
8.08 (1H, d, J=10Hz) 

(3) Preparation of 10-[2 , -(O-ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride 

10-[2 , -(O-Ethyl-L-p-aspartyloxy)ethyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained in the same man- 
ner as in Example 34-(4). 

M.p.: >1 60° C (decomposed) 

IR (Nujol): v raax cm - 1 =3680, 1750, 1660, 1615 

Mass: m/z=580 [(M-CI') + ] 

NMR (300 MHz, d 6 -DMSO): STMS =0 .88 (3H, t, J=7.5Hz), 1.19 (3H, t, J=7Hz), 1 .32 (3H, t, J=7.5Hz), 1 .80-1 .94 (2H, 
m), 3.03 (1H, dd, J=17.5Hz, 6Hz), 3.12 (1 H, dd, J=17.5Hz, 5.5Hz), 3.21 (2H, q, J=7.5Hz), 4.19 (2H, q, J=7.5Hz), 
4.36 (1 H, brm), 4.47-4.53 (4H, m), 5.30 (2H, s), 5.43 (2H, s), 7.29 (1H, s), 7.51-7.54 (2H, m), 8.11 (1 H, d, J=10Hz), 
8.67-8.80 (3H, m) 

Example 42 

Preparation of 1 0-{2'-[2"-(O-ethyl-L-p-aspartyloxy)ethyloxy]ethyloxy}-7-ethyl-(20S)-camptothecin (the camptothecin 
derivative of the following formula) hydrochloride: 

NH 2 O 
I n 

H 5 C 2 0-£ — C-CH2-C-O-C2H4-O-C2H4-O 

O H 

(L-) 




(1) Preparation of 1 -{5'-[2"-(2 m -(N-t-butoxycarbonyl-0-ethyl-L-p-aspartyloxy)ethyloxy)ethyloxy]-2 , -nitrophenyl}- 
2-propen-1-one 

1-{5'-[2"-(2" , -(N-t-ButoxycarbonylO-ethyl-L-p-aspanyloxy)ethyloxy)-ethyloxy]-2'-nitrophenyl}-2-propen-1^ is 
obtained in the same manner as in Example 34-(1 ) and (2). 

IR (Neat): v ma / m - 1 =3370, 1740, 1720, 1680 
Mass: m/z=525 (M+H + ) 

NMR (300 MHz, CDCI 3 ): 5™ s =1 .26 (3H, t, J=7Hz), 1 .44 (9H, s), 2.85 (1 H, dd, J=7Hz, 5Hz), 3.01 (1 H, dd, J=7Hz, 
5Hz), 3.75 (2H, m), 3.86-3.90 (2H, m), 4.22-4.31 (4H, m), 4.20 (2H, q, J=7Hz). 4.50-4.62 (1H, m), 5.51 (1H, brd, 
J=8Hz), 5.84 (1H, d, J=17.5Hz), 6.01 (1H, d, J=10.5Hz), 6.62 (1H, dd, J=17.5Hz, 10.5Hz), 6.86 (1H, d, J=3Hz), 
7.08 (1H, dd, J=9Hz, 3Hz), 8.17 (1H, d, J=9Hz) 
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tpin^'h 2 ""^" 1 " 8 " 10 ^ is ob- 

tained in the same manner as in Example 34-(3). H»»nown °° 

M.p.: >164°C (decomposed) 

IR (Nujol): V(nax en>-1=3365, 1750, 1655 

Mass: m/2=724 (M+H+) 

NMR (300 MHz, d 6 -DMSO): 8™s =0 .88 (3H, t, J=7.5Hz), 1.15 (3H, t, J=7H 2 ). 1.31 (3H t J=7 5H Z ) 1 37 f9H si 
.79-1.94 (2H, m), 2.66 (1H. dd, J=16Hz, 6Hz), 2.78 (1H, dd. J=16Hz, 6Hz 3 18 (2H q J-7 5Hz) 3 73 f2H ' 

? u <2H ' m) ' 4 07 (2H> q ' J=7 0HZ) ' 4 20 < 2H ' m >' 4 30 - 4 39 OH. m) 5.28 (2H s),' 5 42^ sj 6 48 n H 
s), 7.26 (1H,d,J=6Hz). 7.27 (1H,s), 7.49-7.54 (2H,m), 8.07 (1H,d,J=10Hz) ' 

(3) Preparation of 10-{2'-[2»-(O-ethyl-L-p-aspartyloxy)ethyloxy]ethyloxy)-7-ethyl-(20S)<amptothecin hydrochloride 

M.p.: >170°C (decomposed) 

IR (Nujol): v max «"-i=3375, 1750, 1660 

Mass: m/z=624 [(M-C|-)+] 

NMR (300 MHz, d 6 -DMSO): 8™s =0 .88 (3H, t. J=7.5Hz), 1.19 (3H, t. J=7Hz). 1.32 (3H t J=7 5Hz) 1 79-1 94 ,2H 
m), 2.99 (1H, dd, J=17.5Hz, 6Hz), 3.08 (1H, dd, J=17.5Hz, 6Hz), 3.19 (2H q, J=7 5Hz) 3 75 (2H m '3 88 Sf 

T^r^l^T 35 m ml 529 (2K s) ' 543 (2H - * 729 * 7 - s R S £ 5i 

Example 43 

Preparation of 7-ethyl-1 0-[3'-(glycyl- g lycyl-glycyl-glycylamino)propyloxyJ-(20S)-camptothecin hydrochloride: 

(1 ) Preparation of 7-ethyl-1 0-I3--(t-butoxycarbonyl- 9 lycyl-glycyl-glycyl-glycylamino)propyloxy]-(20S)-camptothecin 

i a inJHtnml" 10 " f3 '" (t " bU,OX ^ (269 mg) is ob- 

SS^l^ . I 38 '? EXamP ' e 8 " (1 ) ,r ° m 7 - elh y | - 10 -( 3 '-^'"oP~Py'o'<y)-(20S)-cLptothec n hydrShlorSe 
(200 mg) and t-butoxycarbonyl-glycyl-glycyl-glycyl-glycine (2 equivalents) as a yellow powder ya^nionde 

Yield: 84 % 

IR (Nujol): v max <=">-i = 3290, 1750, 1710, 1650, 1625 
Mass: m/z=778 (M+H+) 

NMR (300 MHz, CDCI 3+ d 6 -DMSO): 5™S=1.01 (3H, t, J=7Hz), 1.40 (3H, t J=7 5Hz) 1 43 (9H si 1 93 I9H rin 
J=7.5Hz. 3Hz). 2.01-2.16 (2H, m), 3.18 (2H. t, J=7.5Hz), 3.47 (2H. m), 374(2Hd T 5H 3 83 3 89 6h' ml' 
4.22 (2H , J=6Hz), 5.24 (2H, s), 5.29 (1H, d, J=16Hz), 564 (1H, d J=16Hz). 5.88 (1H ,f 6 55 (1H m) VIsM H 
d, J=3HZ). 7.47 (1H, dd, J=9Hz. 3Hz), 7.56 (1H, s), 7.65 (1H, t), 8.07 (1H, 6, J=9Hz). 8 07^17 (3H, m) ' 

(2) Preparation of 7-ethy|.iO-[3'-(gVcyl-gly C yl-g,ycy.-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride 

in t J' E ^ y '" 1 °" [3 "- (9lyCyl t yCyl " 9 ^ Cyl " 9lyCylamino) ^ hydrochloride (237 mg) is obtained 

Yield: 99 % 

M.p.: >190°C (decomposed) 

IR (Nujol): v max cm-i =3l9 5 1750 1655 1615 

Mass: m/z=678 [(M-CI") + ] 

? oE ( fo°o MHZ ' d 6" DMS °) : 5™ S =0 88 (3H. t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1 .80-2 02 (4H m) 3 20 (2H a 
J=8Hz), 3.31 (2H, q, J=7Hz), 3.61 <2H, q, J = 6Hz), 3.70 (2H, q, J = 6Hz), 3 76 (2H q J-6Hz) a jSw" 

4.24 (2H t. J=6HZ), 5.31 (2H, s), 5.43 <2H, s), 7.29 (1H, s), ^51-7.55 (2H, mj 8.01 (I^S^al^ 
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J=9.5Hz), 8.14 (3H, br), 8.18 (1H, t, J=6Hz), 8.40 (1H, t, J=6Hz), 8.74 (1H, t, J=5.5Hz) 
Example 44 

s Preparation of 7-ethyl-10-{2 , -[2 n -(glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]eth 
hydrochloride: 

(1) Preparation of 7-ethyl-10-{2 , 42 a -(t-butoxycarbon^ , 
(20S)-camptothecin 

io . : . . ■ . \ 

7-EthyM0-(242"-(t-butoxycarbonyl-glycyl-glycyl-L^^ 
tothecin (550 mg) is obtained in the same manner as in Example 8-(1) from 7-ethy 1-1 0-(2 , -(2"-aminoethyloxy)-ethyloxy)- 
(20S)-camptothecin hydrochloride (400 mg) and t-butoxycarbonyl-glycyl-glycyl-L-phenylalanylgtycine (2 equivalents) 
as a yellow powder. 
is • ' : • • ■ ••■ • 

Yield: 79% . 

M.p.: >160 6 C (decomposed) 

IR (Nujol): v maX cm.i = 3300, 1750, 1655 

Mass: m/z=898 (M+H + ) r * 

20 NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7Hz), 1.27 (3H, t, J=7Hz), 1.36 (9H, s), 1.83-1.89 (2H, m), 2.78 

(1H, dd, J=14Hz, 10Hz), 3.04 (1H, dd, J=14Hz, 4.5Hz), 3.18 (2H, q, J=7.5Hz), 3.11-3.80 (8H, m), 3.29 (2H, q, 
J=6Hz), 3.84-3.87 (2H, m), 4.34-4.36 (2H, m), 4.45-4.53 (1 H, m), 5.30 (2H, s), 5.43 (2H, s), 6.51 (1H, s), 7.00 (1H, 
t, J=5.5Hz), 7.14-7.25 (5H, m), 7.27 (1H, s), 7.52-7.55 (2H, m), 7.83 (1H, t, J=5.5Hz), 7.93 (1H, t, J=5Hz), 8.08 
(1H, d,J=9.5Hz), 8.17 (1 H, d, J=8Hz), 8.29(1H,t, J=5.5Hz) . 
25 '.•..••••»•.:• • ' . : " 

(2) Preparation of 7-ethyl-1 0-{2'-[2"-(glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]ethyloxy}-(20S)-camptothecin 
hydrochloride 

7-Ethyl-10-{2 , -[2 B -(glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]-ethyloxy}-(20S)-camptothecin hydrochlo- 
30 ride (334 mg) is obtained in the same manner as in Example 8-(2) as a yellow powder from 7-ethyl-10-{2*-[2°-(t-butox- 
ycarbonyl-glycyl-glycyl-L-phenylalanyl-glycylamino)ethyloxy]ethyloxy}-(20S)-camptothecin (550 mg). 

Yield: 65 % 

M.p.: >165°C (decomposed) 
35 |R (Nujol): v maX <™-i=3225, 1750, 1655 

Mass: m/z=798 [(M-CI-)-] 

NMR (300 MHz, d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.26-1.34 (3H, m), 1.80-1.94 (2H, m), 2.82 (1H, dd, 
J=14Hz, 10Hz), 3.06 (1H, dd, J=14Hz, 5.5Hz), 3.20 (2H, q, J=7.5Hz), 3.29 (2H, q, J=6Hz), 3.55 (2H, t, J=6Hz), 
3.62-3.80 (6H, m), 3.82-3.89 (2H, m), 4.33-4.37 (2H, m), 4.51-4.58 (1H, m), 5.30 (2H, s), 5.43 (2H, s), 7.14-7.25 
40 (5H, m), 7.30 (1H, s), 7.53-7.56 (2H, m), 7.94 (1H, t, J=5.5Hz), 8.09 (1H, d, J=9.5Hz), 8.14 (3H, br), 8.32 (1H, t, 

J=6Hz), 8.38 (1H, d, J=8.5Hz), 8.60 (1H, t, J=5.5Hz) 

Example 45 

45 Preparation of the camptothecin derivative of the following formula: 



CMDextran.Na-Gly-Gly~L-Phe-Gly-NH-(CH2CH 2 0)2 



C2H5 



so 



ss 




14 

H 5 Ci OH 



CM-Dextran sodium salt (CM-degree; 0.5) (2.3 g) and 7-ethyl-10-{2'-[2"-(glycyl-glycyl-L-phenylalanylglycylamino) 
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ethyloxy]ethyloxy}.(20S)-camptothecin hydrochloride (31 0 mg) which is obtained in Example 44 are treated in th* «™ 

average molecular weight o, the desired camptothecin derive is 200,000, ^ZTXZZ^Z^ 
Example 46 

Preparation ofr-ethyMO-tS^giycyl-glycyl-L-phenylalanyl-glycyloxW-propyloxyJ-taOSJ-camptothecin hydrochloride: 
clmpToSr^ 

Yield: 74 % 

IR (Nujol): v max cnr)-i =3300j 1750> 166Q 
Mass: m/z=869 (M+H+) 

(2) Preparation o^-ethy|.10- [ 3, ( g,ycy|.gVcyl-L-pheny,alany,-glycyloxy)-propy,oxy ] -( 2 0S)-camptothecin hydrochloride 
Yield: 72 % 

M.p.: >167°C (decomposed) 

IR (Nujol): v max cm-i =3285> 1745 1655 

Mass: m/z=769 [(M-CI') + ] 

Example 47 

Preparation of the camptothecin derivative of the following formula: 



CM-Dextran.Na-Gly-Gly-L-Phe-G!y-0-(CH 2 ) 3 -0 N 



C 2 H 5 




H 5 C 2 OH 



32 



EP 0 757 049 A1 



CM-Dextran sodium salt (CM-degree; 0.5) (250 mg) and7-ethyl-10-[3 , -(glycyl-glycyl-L-phenyla!anyl-glycyloxy)pro- 
pyloxy]-(20S)-camptothecin hydrochloride (33 mg) which is obtained in Example 46 are treated in the same manner 
as in Example 22 to give the desired camptothecin derivative (1 96 mg) as a pale yellow powdery complex. The content 
of 7-ethyl-10-(3 , -hydroxypropyloxy)-(20S)-camptothecin in the desired camptothecin derivative is 3.6 % which is cal- 
culated on the basis of the absorbance at 380 nm. According to the GPC analysis, the average molecular weight of 
the desired camptothecin derivative is 182,000, and the degree of distribution (Mw/Mn) is 1 .48. 

Example 48 

Preparation of 10-(4 , -aminobutyloxy)-7-ethyl-(20S)-camptothecin hydrochloride: 

10-(4 , -Aminobutyloxy)-7-ethylr(20S)-camptothecin hydrochloride is obtained in the same manner as in Example 
1 as a yellow powder. 

O •* . ■ * ■ 
M.p.: >200 ,, C (decomposed) : 
IR (Nujol): v max « m '>3410, 1745, 1655, 1615 
Mass: m/z=464 [(M-Cr)*] 

NMR (300 MHz. d 6 -DMSO): 5™ s =0.88 (3H, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1.77-1.93 (6H, m), 2.90 (2H, t. 
J=7Hz), 3.20 (2H, q, J=7.5Hz), 4.24 (2H, t, J=6Hz), 5.31 (2H, s), 5.43 (2H, s), 7.28 (1 H, s), 7.50-7.53 (2H, m), 8.00 
(3H, br), 8.09(1 H, d, J==10Hz) <•' ; ^ 

Example 49 

Preparation of l0-[4'-(glycyl-glycyl-L-phenylalanyl-glycylamino)butyloxy]-7-ethyl-(20S)-camptothecin hydrochloride: 

10-[4'-(Glycyl-glycyl-L-phenylalanyl-glycylamino)butyloxy]-7-ethyl-(20S)-camptothecin hydrochloride is obtained 
in the same manner as in Example 11-(1) and Example 80(2) as a yellow powder. 

M. p. : >156°C (decomposed) 

IR (Nujol): v max cm_1 =3270, 1745, 1655, 1615 

Mass: m/z=782 [(M-CI') + ] 

NMR (300 MHz, d 6 -DMSO): S™ s =0.88 (3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.60-1.94 (6H, m), 2.79-2.87 (1H, 
m), 3.07 (1H, dd, J=14Hz, 5Hz), 3.15-3.23 (4H, m), 3.73-3.90 (6H, m), 4.22 (2H, t. J=6Hz), 4.50-4.58 (1H, m), 5.30 
(2H, s), 5.43 (2H, s), 7.17-7.27 (5H, m), 7.28 (1H, s), 7.50-7.53 (2H, m), 7.87 (1H, t, J=6Hz), 8.07-8.12 (4H, br), 
8.39 (1H, t, J=6Hz), 8.40 (1H. d, J=8Hz), 8.60 (1H, t, J=6Hz) 

Example 50 

Preparation of iO-{3'-[N-(gtycyl-L-phenylalanyl-glycyl-glycyl)-N-methylamino]propyloxy}-7-ethyl-(20S)-camptothecin 
hydrochloride: 

10-{3 , -[N-(Glycyl-L-phenylalanyl-glycyl-glycyl)-N-methylamino]-propyloxy)-7-ethyl-(20S)-camptothecin hydro- 
chloride is obtained in the same manner as in Example 8. 

Example 51 

Preparation of the camptothecin derivative of the following formula: 




CM-Dextran sodium salt (CM-degree; 0.45) (1116 mg) and 7-ethyl-10-[3'-(glycylamino)propyloxy]-(20S)-camp- 
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modular we.gh, of the desired camptothecin derivat^e is 143 .000, and the ^JS^^gSS^ 
Example 52 

Preparation of the camptothecin derivative of the following formula: 
CMDextran.Na-Gly-Gly-L-Phe-Gly-NH-(CH 2 ) 5 -0 C 2 H 5 




Example 53 

Preparation of the camptothecin derivative of the following formula: 



CM.Dextran-Na-Gly^Gly-L-Phe-Gly«NH-(CH 2 )4-0 C 2 H 5 




camptothecin derivative is 3.8 % which is calculated on the has* o f the Tab^bZZ a ™ P i he deS ' red 

Examples 54-69 



listed 
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Table 1 



5 






Q 9 2H5 9i 
" \ 9 7 l 4 U 


10 






12 14 

H 5 c| OH 


IS 


Ex. 
No. 


Ex. No. 
of starting 
compound 


R 




OH j 


Q 
O 


1 fV-P M . Dpxtra n - N a— L— Tvr— N H— (C H^*— O— 


20 


OO 


1 n 


1 0— rM.npYtran.Na- 1 — ^pr— NH— /CHaL- O— 
I U lvl*L-/cAlicii i in a i_ oci i>in \^*i2/3 


56 


12 - ' 


4A f^KA navtron Ma I Pho_/^l\/ MH_/rH \ (~\ 

I U— M-UGXlran* — L-rne — Kjiy — iMn— ^0112/2^ 




Of 




Q— PM»Dpytran.Na— L— Phe— Glv— NH— (CHo^— O— 


25 


58 


14 


1 1 OK/! Piovtran Ma-I _Php— f^lv/— NJH— /PH ^ — O— 




oy 


I O 


1 A— P M . Hp vt r a n . N a— 1 — Tv r— 1 v— N H— 1 C H « \ O— 


30 


fin 


o** 


1 H— PM;DpYtran-Na— I — Ala— O— fPH^«— O— 


61 


35 


10-CMDextranNa-L-Ala-O-(CH 2 ) 2 -O- 




62 


36 


10-CM.Dextran.Na-L-Ala-O-(CH 2 ) 2 -O~(CH 2 ) 2 -O- 


35 


63 


37 


10-CM.DextranNa-L-Pro-0-{CH 2 )3-0- 




64 


38 


1 0-CMDextranNa-L-Pro-O-(CH 2 ) 2 -O- 


40 


65 


39 


10-CMDextranNa-L-Pro-0-(CH 2 ) 2 -0-(CH 2 ) 2 -0- 


66 


40 


10-CMDextranNa-L-p-Asp(OC 2 H 5 )-O-(CH 2 ) 3 -O- 




67 


41 


10-CMDextranNa-L-p-Asp(OC 2 H 5 )-O-(CH 2 ) 2 -O- 


45 


68 


42 


10-CM-Dextran.Na-L-p-Asp(OC 2 H 5 )-O-(CH 2 ) 2 -O- 
(CH 2 ) 2 -0- 




69 


50 


10-CM-DextranNa-Gly-L-Phe-Gly-Gly-N(CH 3 )- 


SO 


(CH 2 ) 3 -0- 



Example 70 

55 

Preparation of 7-ethyl-10-[3'-(glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride: 

7-Ethyl-1043'-(glycyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride is obtained in the same manner 
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as in Example 11 as a yellow powder 

M.p.: >181°C (decomposed) 

IR (Nujol): v max cm-i =3300) 1750> 166Q| 1615 

Mass: m/z=564 [(M-C|-)+] 

To (3 c °o o* H2 ' d 6- DMSO > : S™ 5 =0-BB OH, t, J=7.5Hz), 1.32 (3H, t, J=7.5Hz), 1 80-1 93 (2H ml 1 93 2 03 <2H 
m), 3.15-3.26 (2H, m), 3.27-3.36 (2H, m), 3.57-3.64 (2H, m), 3.79 (2H d J-5 5Hz) 4 25 Sh ^ T^of ^ 
5.43 (2H, s), 7.28 (1 H, s), 7.49-7.55 <2H, m), 8.09 (1 £ d, J=9Hz), 8.!^ 

Example 71 

Preparation of 7-ethyM 0-[3'-(D.ph e nylalanyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride: 
aJ^££^^ * «*— in the same 

M.p.: >180°C (decomposed) 

IR (Nujol): v rnaX cm-i =32 5o, 1745j 1655> 1610 

Mass: m/z=654 [(M-CI') + ] 

mf 2 vZT^; 0 ^ 8 ™ S=0 - 88 (3H ' 1 J=? 5H2) - 1 32 < 3H ' J = 7 5 ^). 1-80-1.91 (2H, m) 1 91-2 02 (2H 

7.22-7.35 (6H, m). 7.47-7.55 (2H, m), 6.08 (1H, d, J=9.5H 2 ), ai9 (1 h! brt), 8 25* 42 <3K or) 
Example 72 

Preparation of 7-ethyl-10-[3--(glycyl- g ly Cy |- g | ycy ,arr,ino) P ropytoxy]-(20S)-camptothecin hydrochloride: 

rnanner^nE^ ^rochloride is obtained in tne same 

M.p.: >158°C (decomposed) 

IR (Nujol): v max cm-i =3 250, 1750, 1655, 1615 

Mass: m/z=62l [(M-CI-) + ) 

Example 73 

Prep,,.,™ of ^D-lJ-^rt^^^^^^^^ hyd,o«,lorld« 

M.p.: >186°C (decomposed) 

IR (Nujol); v max cm-i =32 20, 1745, 1655, 1615 

Mass: m/z=735 [(M-C|-) + ] 
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Example 74 

Preparation of 7-ethyl-10-[3'-(gtycyl-glycyl-D-^ 
hydrochloride: 

7-Ethyl-1 0-[3 , -(glycyl-glycyl-D-phenylalanyl-glycylamino)propyloxy]-(20S)-carnptothecin hydrochloride is obtained 
in the same manner as in Example 11-(1) and Example 8-(2) as a yellow powder. 

M. p.: >136°C (decomposed) 

IR (Nujol): v max ™- 1 =3220, 1745, 1655 

Mass: m/z=768 [(M-Ch)+] 

NMR (300 MHz, de-DMSO): 6™ 5=0.88 *(3H, t, J=7.5Hz), 1.31 (3H, t, J=7.5Hz), 1.80-1.93 (2H, m), 1.92-2.04 (2H, 
m), 2.80 (1H, dd, J=14Hz, 10Hz), 3.04 (1H, dd, J=14Hz, 4.5Hz), 3.14-3.24 (2H, m), 3.28-3.35 (2H, m), 3.54-4.20 
(6H, m), 4.25 (2H, bh), 4.48-4.58 (1H, m), 5.29 (2H, s), 5.43 (2H, s), 7.13-7.27 (5H, m), 7.28 (1H, s), 7.51 (1H, m), 
7.50-7.56 (1 H, m), 7.95 (1 H, brt), 8.09 (1 H, d, J=9Hz), 8 04-8. 1 7 (3H, br), 8.35 (1 H, brt), 8.39 (1 H, brd), 8.59 (1 H, brt) 

Examples 75-78 

The compounds as listed in Table 2 are obtained from the compound obtained in Example 1 in the same manner 
as in Example 8 or 11. 



Table 2 




Ex. No. 


R 


75 ; 


HCI1 0-L~Leu~Gly-NH-(CH 2 ) 3 -O- 


76 


HCM 0-L-Tyr-GIy-NH-(CH 2 ) 3 -O- 


77 


HCI-10-L-Val-Gly-NH-(CH 2 ) 3 -O- \ 


78 


HCI-10-Gly-L-Phe-NH-(CH 2 ) 3 -O- 



Examples 79-80 

The compounds as listed in Table 3 are obtained from the compound obtained in Example 4 or 5 in the same 
manner as in Example 8 or 1 1 . 
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Table 3 




Ex. No. 


R 


79 


HCI9-Gly-Gly-L-Phe-Gly-NH-(CH 2 ) 3 -0- 


80 


HCM1-Gly-Gly_L-Phe-Gly-NH-(CH 2 ) 3 -0- 



Example 81 

Preparation of the camptothecin derivative of the following formula: 



CMDextranNa-Gly-Gly-NH-(CH 2 ) 3 -0 C 2 H 5 




™. * t p e9ree: ° 65) (222 ° m9) and 7 - e,h yl-10-[3'-(9lyc y i-9lycylamino)pr Op yloxy]-(20S)- 

^Tn I T ^ drOC H hl ° rlde (2 t 2 m9) which is ° btained in E * am P'e ™ are treated in the same manner as in Example 
23 to give the desired camptothecin derivative (2310 m 9 ) as a pale yellow powder. The content of 10-(3'-aminoprop y - 
loxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-1)) in the desired camptothecin de- 
rivative is 5 2 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC analysis the 
average molecular weight of the desired camptothecin derivative is 166,000, and the degree of distribution (MwA/ln) 



Example 62 

Preparation of the camptothecin derivative of the following formula: 



CMDextran.Na-D-Phe-Gly-NH-(CH 2 ) 3 -0 C 2 H 5 




^OS^mn^r h h I , fo 9 „ ree: °' 55) <232 ° m9) 9nd 7 - elh y | -10-[3'-(D-phenylalany.-glycylamino)propyloxy]- 
(20S)-canip.othec.n hydrochloride (291 mg) which is obtained in Example 71 are treated in the same manner as to 
Example 23 to give the desired camptothecin derivative (1964 mg) as a pale yellow powder. The content of 10-(3'- 

Z^ P T ^ 7 " e,h i'^l 0S) " Camp,O,heCin h y drochlorWe <«" compound of Example 1.(8-1)) in the desired camp- 
tothecin derivative is 6.7 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 



38 



EP0 757 049 A1 



analysis, the average molecular weight of the desired camptothecin derivative is 1 84,000, and the degree of distribution 
(Mw/Mn) is 1 .57. . . 

Example 83 * 

. Preparation of the camptothecin derivative of the following formula: 



CM-Dextran*Na-Gly-Gly-D-Phe-Gly-NH-(CH 2 )3-0 



10 



15 




14 

H5C2 OH 



CM-Dextran sodium salt (CM-degree; 0.55) (2240 mg) and 7-ethyl-10-[3 , -(glycyl-gtycyl-D-phenylalanyl-glycylami- 
no)propyloxy]-(20S) -camptothecin hydrochloride (291 mg) which is obtained in Example 74 are treated in the same 
manner as in Example 23 to give the desired camptothecin derivative (2005 mg) as a pale yellow powder. The content 
20 of 1 0-(3'-aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1 -(8-1 )) in the desired 
camptothecin derivative is 5.5 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 48,000, and the degree of distribution 
(Mw/Mn) is 1 .84. ..('}. 

25 Example 84" " 

1 

Preparation of the camptothecin derivative of the following formula: 



30 



35 




CM-Dextran sodium salt (CM-degree; 0.45) (2000 mg) and 7-ethyl-10-[3'-(giycyl-glycyl-glycylamino)propyloxy]- 
(20S)-camptothecin hydrochloride (260 mg) which is obtained in Example 72 are treated in the same manner as in 
40 Example 23 to give the desired camptothecin derivative (1901 mg) as'a pale yellow powder. -The content of 10-(3'- 
aminopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1 -(8-1 )) in the desired camp- 
tothecin derivative is 5.3 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 
analysis, the average molecular weight of the desired camptothecin derivative is 1 38,000, and the degree of distribution 
(Mw/Mn) is 1.51. 

45 

Example 85 



Preparation of the camptothecin derivative of the following formula: 



50 



ss 



CM.Dextran.Na-Gly-Gly-Gly-Gly-Gly-NH-(CH 2 )3-0 




H5C2 OH 
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, I (CM " de 9 re ^ ° 45 ) ( 164 ° «>9) and 7-ethyl-10-[3'-(glycyl-glycyl-glycyl-glycyl-glycylamino) 

propyloxy]-(20S)-camptothecin hydrochloride (230 mg) which isobtained in Example 73 are trL.edinihe same manner 
as .n Example 23 to give the desired camptothecin derivative (1700 mg) as a pale yellow powder. The content of 10- 
(3-am.nopropyloxy)-7-ethyl-(20S)-camptothecin hydrochloride (the compound of Example 1-(8-l)) in the desired 
camptothecin derivative is 4.7 % which is calculated on the basis of the absorbance at 380 nm. According to the GPC 

Z B «?; aVera9e molecular wei 9 w of the desi 'ed camptothecin derivative is 1 49,000, and the degree of distribution 
(Mw/Mn) is 1 .50. 

Examples B6-92 

The compounds as listed in Table 4 are obtained in the same manner as in Example 22 or 23 from the corresponding 
starting compounds as listed in Table 4. 



Table 4 



C 2 H 5 




H 5 C 2 OH 



Ex. No. 


Ex. No. 
of starting 
compounds 


R 


86 


77 


10-CMDextran-Na-L-Val-GIy-NH-(CH 2 )3-O- 


87 


75 


10-CM-Dextran.Na-L-Leu-GIy-NH-(CH 2 ) 3 -O- 


88 


76 


10-CM.Dextran.Na-L-Tyr~-G!y-NH-(CH 2 ) 3 -O- 


89 


78 


10-CM.DextranNa-Gly-L-Phe-NH~(CH 2 ) 3 -O- 


90 


16 


10-CM Pullulan Na-Gly~GIy-L-Phe-Gly-NH-(CH 2 ) 3 -0- 


91 


79 


9-CMDextranNa-Gly-<3ly-L-Phe-Gly-NH«(CH 2 ) 3 -0- 


92 


80 


1 1-CM Dextran Na-Gly-GIy-L-Phe-Gly-NH-(CH 2 ) 3 ~0- | 



[CM-Pullulan-Na: carboxymethylpullulan sodium salt] 
Examples 93-113 

The compounds as listed in Table 5 are obtained in the same 
starting compounds as listed in Table 5. 



manner as in Example 11 from the corresponding 
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Table 5 



5 






C 2 H 5 O 
.9 7l 4 JJ J7 

T 1 1 II I 


10 






12 -14 

H 5 C 2 OH 


15 


Ex. No 


Ex. No. of 
_ starting 
compounds 


R 
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30 


1 mi 
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Ljpi q oiw fi|i/_MHrM pw PH 
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lOo 


A 

4 
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^ ... 
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105 


5 f-" 


HCI-11-Gly-G!y-NHCH2CH 2 CH20- \ 




106 


5 


HCM 1-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


40 


107 


5 


HC|.11-Gly-Gly-GIy-Gly-NHCH 2 CH 2 CH 2 0- 




108 


6 


HCM0-Gly-Gly-NHCH 2 CH 2 O-CH2CH 2 O- 




109 


6 


HC|.10-Gly-Gly-Gly-NHCH 2 CH2O-CH 2 CH 2 O- 


45 


110 


6 


HCI10-Gly-GIy-Gly-Gly-NHCH 2 CH2O-CH 2 CH 2 O- 




111 


48 


HCI-10-Gly-Gly-NHCH 2 CH 2 CH2CH 2 O- 




112 


48 


HCM0-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 O- 


50 


113 


48 


HCM0-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 CH 2 O- 



Examples 114-15B 

The compounds as listed in Tables 6-8 are obtained in the same manner as in Example 22 or 23 from the corre- 
sponding starting compounds as listed in Table 6-8. 
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Table 6 



R 


C 2 H 5 O 

\1 ?l 4 Jl 17 

r ii i i T i 

H 5 C 2 OH 


Ex. 

IMO. 


Ex. No. of 

starting 
compounds 


R 


114 


70 


1 0 CMl -P. il t i ila n Mn flUt kiupu r»u »*-\ 

i v^ivi-rujiuian-iMa— oiy— oiy— NnOn 2 Cn2CH 2 0— 


115 


72 


10-CM-Pullulan.Na-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 O- 


116 


43 


ia-CM.PullulanNa-Gly-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


1 17 


93 


10-CM.Dextran.Na-Gly-Gly-N(CH 3 )CH 2 CH 2 CH 2 O~ 


118 


93 


10-CMPullulan.Na-Gly-Gly-N(CH 3 )CH 2 CH 2 CH 2 O- 


119 


94 


10-CMDextranNa-Gly-Gly-Gly-N(CHo)- 

PH PH pm n 
wn 2 on 2 v_/n 2 L/ — 


120 


94 


lu-oM-runuian-Na-Caly-Gly— Gly-N(CH 3 )~CH 2 CH 2 CHpO~ 


121 


95 


10-CM-DextranNa-GIy-Gly~Gly-<3ly-N(CH,)- 
CH 2 CH 2 CH 2 0- 


122 


95 


10-CMPullulanNa-Gly-Gly-Gly-Gly~N(CH 3 )- 
CH 2 CH 2 CH 2 0— 


123 


96 


10-CMDextranNa-G!y~Gly-NHCH 2 CH 2 O- 


124 


96 


10-CMPullulanNa-Gly-GIy-NHCH 2 CH 2 O- 


125 


97 


10-CM-DextranNa~GIy-Gly~Gly-NHCH 2 CH 2 O- 


126 


97 


10-CMPullulanNa-Gly-GJy-Gly-NHCH 2 CH 2 O- 


127 


98 


10-CM*DextranNa-Gly-Gly-Gly-Gly-NHCH 2 CH 2 O- 


128 


98 


10-CMPulluIanNa-Gly-Gly-.GIy-Gly-NHCH 2 CH 2 O- 
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Table 7 





R 


C 2 H 5 Q 

7l 4 IT !\ 
12 « ^ V 

H 5 C 2 OH 


Ex. 
No. 


Ex. No. of 

starting 
compounds 


R 


129 , 


99/ 


10-CM-DextranNa-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 CH 2 O- 


!130 : 


99 


10-CMPullulan-Na-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 CH 2 O- 


131 


100 . 


10-CMDextranNa-Gly-Gly-Gly-NHCH 2 CH 2 - 

CH2CH2CH2O- ■ 


132 


100 


1 u — OM-K unuian-rvia — oiy— oiy— oiy — iNnor^v^r^— 
CH 2 CH 2 CH 2 0- • 


loo 


I U 1 


ia-CMDextran.Na-^3ly-G!y-Gly-Gly-NHCH 2 CH 2 - 
CH 2 CH 2 CH 2 0— 


{134 


101/ 


.10-CM.Pullulan.Na-Gly-Gly-Gly-Gly-NHCH 2 CH 2 - 
pu rui pu O— 


. I oo 




Q— PM.Dpxtran.Na— Glv— Glv— NHChUCHLCH^O— 


136 


102 


9-CM-PulllanNa-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


137 


103' 


9-CM.Dextran.Na-G!y-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


138 


103 


9-CMPullulan-Na-Gly-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


139 


104 


9-CM.DextranNa-Gly-Gly-Gly-Gly-NH-CH2CH 2 CH20- 


140 


104 


9-CMPullulanNa-Gly-Gly-Gly-Gly-NH-CH 2 CH 2 CH 2 0- 


141 


105 


11-CMDextran.Na-Gly-Gly-NHCH 2 CH 2 CH 2 0- 


142 


105 


11-CMPuilulanNa-G!y-Gly-NHCH2CH 2 CH20- 


143 


106 


1 1-CMDextranNa-Gly-Gly-GIy-NHCH 2 CH 2 CH20- 


144 


106 


11-CMPullulanNa-Gly-Gly-Gly-NHCH2CH2CH 2 0- 
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Table 8 



R 


C 2 H 5 O 

Ji 1^ Us. Jl 20 
12 14 u 

H5C2 OH 


Ex. 
No. 


Ex. No. of 
b tailing 

compounds 


R 


145 


107 


11-CMDextran.Na-Gly-Gly-Gly-Gly-NHCH 2 CH 2 -CH20- 


146 


107 


11-CM.Pullulan-Na-Gly-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 0- 


147 


1 HQ 


10-CM»Dextran.Na-Gly-Gly-NHCH 2 CH 2 O-CH 2 CH 2 O- 


148 


108 


10-CMPullulan.Na-G!y-Gly-NHCH 2 CHpO~CH 9 CHoO- 


149 


109 


10-CMDextj:an-Na-G!y-Gly-Gly-NHCHoCB>O- 
CH 2 CH 2 0- 


150 


109 


10-CMPullulan.Na-Gly-Gly-Gly-NHCH.CHoO- 
CH 2 CH 2 0- 


151 


110 


10-CMDextran-Na-Gly-Gly-Gly-Gly-NHCHoCHoO- 
CH 2 CH 2 0- 2 


152 


110 


iu— oM-ruiiuian-Na— Caiy-eiy— Gly— Gly— NHCH9CH0O— 
CH 2 CH 2 0- 2 


153 


111 


10-CM.DextranNa-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


154 


111 


10-CMPullulanNa-GIy-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


155 


112 


10-CMDextranNa-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


156 


112 


10-CMPullulan.Na-Gly-Gly-Gly-NHCH 2 CH 2 -CH 2 CH 2 O- 


157 


113 


10-CMDextranNa-Gly-Gly-Gly-Giy-NHCH 2 CH 2 - 
CH 2 CH 2 0— 


158 


113 


10-CMPullulanNa-Gly-Gly-Gly-Gly-NHCHoCHo- 
CH 2 CH 2 0- 



Reference Example 1 

£L~h TSwoo T T J 1 0 ', av ^ ra9e mo| ec"lar weight; 1 00,000 (by the GPC analysis), manufactured by Pharmacia 
Biotech AB) (29 g) is dissolved .n water (290 ml). To the solution is added sodium borohydride (1 45 q) at 0-5°C 
and the mixture is stirred at 5«C overnight. The pH value ot the reaction mixture is adjusted to pH 5 with acetic 

oh 7 !»h ™ m H X,Ure J S ,' Urth ! r a ' r °° m ,em P erature ,or 3 *™'s The P H value ot the mixture is adjusted to 
PH 7 wrth 2N sodium hydrox.de, and thereto is added ethanol (1 .2 L) with vigorously stirring. The mixture is allowed 
to stand, and the insoluble materials are precipitated. The supernatant of the mixture is removed by decantation 

while powd S er U (26 S 3 C g e ) n,ri,U9ed ' ^ '* diSS °' Ved " ( °' S 4 ^ h <° 9 ive a 

(2) The white powder thus obtained (1 00 g) is dissolved in water (1 000 ml), and thereto is added sodium hydroxide 
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(400 g) under ice-cooling. The mixture is stirred for 30 minutes, and warmed to room temperature. To the mixture 
is added drop wise an aqueous solution (660 ml) of monochloroacetic acid (220 g), and the mixture is stirred at 
40°C for 18 hours; The reaction mixture is cooled to a temperature below 10°C, and the pH value of the mixture 
is adjusted to pH 8-9 with acetic acid. Methanol (8 L) is added to the reaction mixture with vigorously stirring, and 
5 the insoluble materials are precipitated. The insoluble materials are collected by filtration, and dissolved in pure 

water (5 L). The solution is desalted by ultrafiltration. The residual solution is concentrated under reduced pressure, 
and filtered. Ethanol is added to the filtrate and precipitated material is collected by filtration, washed with aqueous 
ethanol and acetone, and dried under reduced pressure at room temperature and dried under reduced pressure 
at 50 °C to give carboxymethyldextran (CM-dextran) sodium salt (the degree of carboxymethylation by neutrali- 
ty zation titration method; 0.45) (101 g). 

Reference Examples 2-7 

• CM-Dextran sodium salts as listed in Table 9 are obtained in the same manner as in Reference Example 1 except 
is for the amount of monochloroacetic acid is changed. , ^ 



Table 9 . 



Reference Example No. 


Degree of carboxymethylation of CM-dextrari sodium salt (neutralization titration 

1 method) 


2 


0.4 


3 


. .v >: ; 0.5 ' 


4 


,0.6 


5 


0.55 


6 


0.64 


7 


0.65 ■ 



30 Reference Example 8 * - 

Pullulan (average molecular weight; 150,000 by the GPC analysis, manufactured by Hayashibara Biochemical 
Laboratories, Inc.) is treated in the same manner as in Reference Example 1 to give carboxymethylpullulan (CM- 
pultulan) sodium salt (the degree of carboxymethylation by neutralization titration method; 0.5): 

35 ,. t . .» ■ . . , < ■ 

Claims 

1. A camptothecin derivative comprising a compound of the formula [I]: 

40 



R 1 O 



45 




so wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 

atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutical^ acceptable salt thereof. 

55 2. The compound according to claim 1 , wherein a part or all the carboxyl groups of the polysaccharide are bonded 
to an amino group of the amino acid or the peptide through acid-amide bonds, and a part or all of the carboxyl 
groups of said amino acid or said peptide are bonded to X 1 of the compound [I] through acid-amide or ester bonds, 
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4. 



or a pharmaceutical^ acceptable salt thereof. 

The compound according to claim 2, wherein a part or all of the carboxyl groups of the polysaccharide are bonded 
to the N-termmal ammo group of the amino acid or the peptide through an acid-amide bond, and the C-terminal 
carboxyl group of the amino acid or the peptide is bonded to >0 of the compound [I] through an acid-amide or ester 
bond, or a pharmaceutical^ acceptable salt thereof. 

The compound according to claim 3, wherein X 1 of the compound [I] is a group of the formula- -NHR 2 (R2 is the 
same as defined in claim 1), and the polysaccharide having carboxyl groups is a carboxy methylated dextran or 
pullulan, and the compound [I] and the polysaccharide are combined via a peptide, or a pharmaceutical^ acceot- 
able salt thereof . y K 

5. The compound according to claim 4, Ri of the compound [I] is an unsubstituted lower alkyl group >0 is an amino 
group, Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, and the polysaccharide 
is a carboxymethylated dextran, or a pharmaceutical ly acceptable salt thereof. 

6. The compound according to claim 5, wherein the peptide is a member selected from the group consisting of glycyl- 
glycyl-L or D-phenylalanyl-glycine, glycyl-glycine, glycyl-glycyl-glycine, glycyl-glycyl-glycyl-glycine, glycyl-glycyl- 
glycyl-glycyl-glycine, L or D-phenylalanyl-glycine and L or D-leucyl-glycine, or a pharmaceutical^ acceptable salt 
thereof. 

7. The compound according to claim 6, wherein the peptide is glycyl-glycyl-L-phenylalanyl-glycine, Ri of the com- 
pound [I] is ethyl group, and Xi-Alk-O- of the compound [I] is 3-aminopropyloxy group which is bonded to the 
10-position of the camptothecin nucleus, or a pharmaceutical^ acceptable salt thereof. 

8. The compound according to claim 6, wherein the peptide is glycyl-glycine, Ri of the compound [I) is ethyl group 
and X -Alk-O- of the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of the camp- 
tothecin nucleus, or a pharmaceutically acceptable salt thereof. 

9. The compound according to claim 6, wherein the peptide is glycyl-glycyl-glycine, Ri of the compound [I] is ethyl 
group, and Xi -Alk-O- of the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of the 
camptothecin nucleus, or a pharmaceutically acceptable salt thereof. 

10. The compound according to claim 6, wherein the peptide is glycyl-glycyl-glycyl-glycine, Ri of the compound [I] is 
ethyl group, and Xi-Alk-O- of the compound [I] is 3-aminopropyloxy group which is bonded to the 10-position of 
the camptothecin nucleus, or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 6, wherein the peptide is L- or D-phenylalanyl-glycine, Ri of the compound [1] 
is ethyl group, and Xi -Alk-O-of the compound [I] is 3-ami nop ropy loxy group which is bonded to the 1 0-position of 
the camptothecin nucleus, or a pharmaceutically acceptable salt thereof. 

12. The compound according to any one of claims 7, 8, 9, 1 0 and 11 , wherein the degree of carboxymethylation of the 
polysaccharide is in the range of 0.3 to 0.8, or a pharmaceutically acceptable salt thereof. 

13. A camptothecin compound of the formula [I]: 



X 1 — Alk-O 




H 5 C 2 OH 



[I] 



wherein Ri is a substitutedor unsubstituted lower alkyl group, is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, Alk is a straight chain or branched chain alkylene 
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group having optionally an oxygen atom in the chain thereof, or a salt thereof. 

14. The compound according to claim 13, wherein R 1 is an unsubstituted lower alkyl group, X 1 is an amino group, and 
Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, or a salt thereof. 

15. The compound according to claim 14, wherein R 1 is ethyl group, and X 1 -Alk-0- is 3-aminopropyloxy group which 
is bonded to the 10-position of the camptothecin nucleus, or a salt thereof. 

16. A camptothecin compound comprising a compound of the formula [I]: 

' * Ft 1 

' ■ " ,t in iT %J rn 




wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a salt thereof. 

25 17. The compound according to claim 16, wherein a part or all of the carboxyl groups of the amino acid or the peptide 
are bonded to X 1 of the compound [I] through acid-amide or ester bonds, or a salt thereof. 

18. The compound according to claim 17, wherein the C-terminal carboxyl group of the amino acid or the peptide is 
bonded to X 1 of the compound [I] through acid-amide or ester bonds, or a salt thereof. 

30 

19. The compound according to claim 18, y wherein X 1 of the compound [I] is a group of the formula: -NHR 2 (R 2 is a 
hydrogen atom or a lower alkyl group), or a salt thereof. 

20. The compound according to claim 19, wherein the peptide is a member selected from the group consisting of 
35 glycyl-glycyl-L or D-phenylalanyl-glycine, glycyl-glycine, gtycy I -glycyl-glycine, glycyl-glycyl-glycyl-glycine, glycyl- 

glycyl-glycyl-glycyl-glycine, L or D-phenylalanyl-glycine and L or D-leucyl-glycine, or a salt thereof. 

21 . The compound according to claim 20, wherein R 1 is an unsubstituted lower alkyl group, X 1 is an amino group, and 
Alk is a straight chain alkylene group having no oxygen atom in the chain thereof, or a salt thereof. 

40 

22. The compound according to claim 21 , wherein the peptide is glycyl-glycyl-L-phenylalanyl-glycine, R 1 of the com- 
pound [I] is ethyl group, and X^AIk-O- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 
10-position of the camptothecin nucleus, or a salt thereof. 

45 23. The compound according to claim 21 , wherein the peptide is glycyl-glycine, R 1 of the compound [I] is ethyl group, 
and X 1 -Alk-0- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position of the camp- 
tothecin nucleus, or a salt thereof. 

24. The compound according to claim 21 , wherein the peptide is glycyl-glycyl-glycine, R 1 of the compound [I] is ethyl 
so group, and X 1 -Alk-0- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position of the 

camptothecin nucleus, or a salt thereof. 

25. The compound according to claim 21, wherein the peptide is glycyl-glycyl-glycyl-glycine, R 1 of the compound [I] 
is ethyl group, and X^AIk-O- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position 

55 of the camptothecin nucleus, or a salt thereof. 

26. The compound according to claim 21, wherein the peptide is L-or D-phenylalanyl-glycine, R 1 of the compound [I] 
is ethyl group, and X 1 -Alk-0- of the compound [I] is 3-aminopropyloxyl group which is bonded to the 10-position 
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of the camptothecin nucleus, or a salt thereof. 
27. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I): 

R 1 



X 1 — Alk-O 




[I] 



H 5 C 2 OH 



wherein Ri is a substituted or unsubstituted lower alkyl group, >0 is a group of the formula: -NHR 2 (R 2 | s a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutical ly acceptable salt thereof, which comprises reacting the camp- 
tothecin compound prepared by combining the compound [I] with an amino acid or a peptide, after removing the 
protecting group of an amino group therefrom when an amino group thereof is protected, with a polysaccharide 
haying carboxyl groups, and then, if required, converting the resulting compound into a pharmaceutical^ accept- 
able salt thereof. K 

28. A process for preparing a camptothecin compound comprising a compound represented by the formula [I]: 



X 1 — Alk-O 




[I] 



H 5 C 2 OH 



wherein Ri ,s a substituted or unsubstituted lower alkyl group, )0 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a salt thereof 
which comprises reacting the compound [I] with an amino acid or a peptide, removing the protecting group of an 
amino group or a carboxyl group therefrom when an amino group or a carboxyl group thereof is protected and 
then, if required, converting the resulting compound into a salt thereof. 

29. A process for preparing a camptothecin compound comprising a compound represented by the formula [I]: 




55 



wherein R1 is a substituted or unsubstituted lower alkyl group, >0 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to an amino acid or a peptide, or a salt thereof 
which comprises reacting an aminocarbonyl compound represented by the formula [II]: 
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X 3 — Alk— O 




[II] 



wherein X 3 is R 3 -N(R 2 )- or R 3 -0-, R 3 is a group which is prepared by removing a hydroxy group from the carboxyl 
io group of an amino acid or peptide having a protected amino group, and R 1 , R 2 and Alk are the same as defined 

above, with a pyranoindolidine represented by the formula (2): 



15 



20 




(2) 



removing the protecting group of an amino group from the resulting compound, and then, if required, converting 
the resulting compound into a salt thereof. 

30. A process for preparing a camptothecin compound represented by the formula [I]: 



30 



35 



X 1 — Alk-O 




H 5 C 2 OH 



[I] 



40 



wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, or a salt thereof, which comprises reacting an ami- 
nocarbonyl compound represented by the formula (1): 



45 



50 



X 2 — Alk— O 




0) 



wherein X 2 is a protecting group-N(R 2 )- or a protecting group-O-, and R 1 , R 2 and Alk are the same as defined 
above, with a pyranoindolidine represented by the formula (2): 
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O 




removing the protecting group from the resulting compound, and then, if required, converting the resulting com- 
pound into a salt thereof. 



31. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I]: 



R 1 O 




wherein R 1 is a substituted or unsubstituted lower alkyl group, X 1 is a group of the formula: -NHR 2 (R* is a hydrogen 
atom or a lower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxyl groups 
via an amino acid or a peptide, or a pharmaceutical^ acceptable salt thereof, which comprises: 

(1 ) reacting an aminocarbonyl compound represented by the formula (1): 



R1 




wherein X* is a protecting group-N(R2)- or a protecting group-O-, and R 1 , R2 a nd Alk are the same as defined 
above, with a pyranoindolidine represented by the formula (2): 



O 




removing the protecting group therefrom; 

(2) reacting the resulting compound [I] with an amino acid or a peptide, removing the protecting group of an 
amino group or a carboxyl group from the resulting compound when an amino group or a carboxyl group 
thereof is protected; and 

(3) reacting the resulting compound having an amino acid or a peptide with a polysaccharide having carboxyl 
groups, and then, if required, converting the resulting compound into a pharmaceutical^ acceptable salt there- 
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32. A process for preparing a camptothecin derivative comprising a compound represented by the formula [I]: 



R 1 O 



10 




is wherein R 1 is a substituted or unsubstituted lower alky! group, X 1 is a group of the formula: -NHR 2 (R 2 is a hydrogen 

atom or a tower alkyl group) or a group of the formula: -OH, and Alk is a straight chain or branched chain alkylene 
group having optionally an oxygen atom in the chain thereof, bound to a polysaccharide having carboxy I groups 
via an amino acid or a peptide, or a pharmaceutically acceptable salt thereof, which comprises: 

20 (1) reacting an aminocarbonyl compound represented by the formula [II]: * • 



25 




30 wherein X 3 is R 3 -N(R 2 )- or R 3 -0-, R 3 is a group which is prepared by removing a hydroxy group from the 

carboxyl group of an amino acid or peptide having a protected amino group, and R 1 , R 2 and Alk are the same 
as defined above, with a pyranoindolidine represented by the formula (2): 



35 



40 




removing the protecting group of an amino group from the resulting compound; 

(2) reacting the resulting compound having an amino acid or a peptide with a polysaccharide having carboxyl 
45 groups, and then, if required, converting the resulting compound into a pharmaceutically acceptable salt there- 

of. 

33. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in either one of claims 1-6 in an admixture of a pharmaceutically acceptable carrier or diluent. 

50 

34. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 7 in an admixture of a pharmaceutically acceptable carrier or diluent. 

35. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
55 as set forth in claim 8 in an admixture of a pharmaceutically acceptable carrier or diluent. 



36. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 9 in an admixture of a pharmaceutically acceptable carrier or diluent. 
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37. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 10 in an admixture of a pharmaceutical^ acceptable carrier or diluent. 

38. A pharmaceutical composition which comprises a therapeutically effective amount of a camptothecin derivative 
as set forth in claim 11 in an admixture of a pharmaceutical^ acceptable carrier or diluent. 

39. A use of a camptothecin derivative as set forth in any one of claims 1 to 6 in the manufacture of a pharmaceutical 
preparation, especially for prophylaxis or treatment of tumor. 

40. A use of a camptothecin derivative as set forth in claim 7 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

41. A use of a camptothecin derivative as set forth in claim 8 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

42. A use of a camptothecin derivative as set forth in claim 9 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

43. A use of a camptothecin derivative as set forth in claim 10 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 

44. A use of a camptothecin derivative as set forth in claim 11 in the manufacture of a pharmaceutical preparation, 
especially for prophylaxis or treatment of tumor. 
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